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(54) Title: NUCLEIC ACIDS ENCODING LETTUCE BIG-VEIN VIRUS PROTEINS AND UTILIZATION THEREOF 

-<! (54)«wo)«»: i/>^ev^>->^^> >/<*ft*=i-K*««Be«fctf*a>«JH 

^ (57) Abstract: A coat protein is purified from highly refined lettuce big- vein virus and a partial amino acid sequence thereof is 
fT) determined. By a polymerase chain reaction with the use of primers which are designed based on the amino acid sequence data 
O thus determined, an RNA encoding lettuce big- vein virus coat protein is cloned and its primary structure is clarified. By effecting 
ON 3 'RACE and 5 'RACE with the use of primers which are designed on the basis of the sequence data thus obtained, RNA molecules of 
plural proteins encoded by lettuce big-vein virus are further isolated and the primary structures thereof are successfully determined. 
O Similarly, an RNA encoding lettuce big-vein virus polymerase is successfully isolated and its primary structure is determined. Thus, 

Oit is found out that a lettuce big-vein virus-tolerant lettuce species might be constructed and the infection with lettuce big-vein virus 
might be diagnosed by using the above data 
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(57) mffy: 

«^>/^!S*3-Kt-^RNA^^p-->^L, ?<D-mnmzmwLtz 0 
m h titzWimmzmzmtiLtz r? 4 v-zm^tz 3' race & j;t>* 5' race 
mthztizx*), mz, vt>*\ivy^>t>'()\'7,ti>-3--Yt%&m.<Dt>y 
ji>?m<d rna tmwr % t tbiz, %(D-&mm&%.t 3 z biz^ tfc„ 

£fT& a Z I W qJf&T*& 3 Z t L tZo 



WO 01/90362 




PCT/JP01/04268 



1/ * ^ t y > r> ^ frx (LBVV) & Varicosavirus 3 )yz 
7.0kb £6.5kb©2:£©RNAfr£,&Ds 481d)a ©»* >;^£{S&L W3o 
b^t^"^>>>^M its Olpidum brassicae tio T±*«-f § ±±A 

£ftW&^o 7>Mx-, ^-^U->££T>V^>;7.f y * & ^jftfi&fflii LBV 
1/ * a K y > •> ^ fc <fc £ A 8 * m±t £ tz & C * (OJIfi^flMR 

£ f s ffiw^tr© * ^ m&&m&x m > & £©s s *» & *Mb*MB#tt«>'T 

HllT-feSo SiSl^ §&^;K*fcft1-£^b©/&#0y&2 0iJ (S.Kuwata e£ 
ai., (1983), BM 5 49, 246-251. H.J.Vetten ei ah, (1987), Journal o 
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f Phytopathology, 120, 53-59) mggtiT^Z &©<Z\ ?l£tt#ft<*Mb*fe 
£zi- h*-f £ DNA $itz&Z<D7>3-*>Z DNA *tt*^^jem$#*tfck 

b 5 i^iiM! i/^xt^ yt> 4)^7,9 * fC0g£4>$l 
n&mg?&Z.tifi-C%&t%}LCitl& (P.F.Tennant et ah, (1994) , Phyto 
pathology, 84, 1359-1366. C.C.Huntley & T.C.Hall, (1993), Virology, 192, 
290-297), D.C.Baulcombe, (1996), The Plant Cell, 8, 1833-1844) 0 
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ft (PCR) tC£t) N b^^tv^>r>'>>f;i/^^MS^>^^H*3-h*r5HN 
■ Ltz^fr<b RNA£HMU ^©RNAfl^SfflWC 3' RACE ftSOti 5'RACE §HJte 

cfct)§¥b<fci:> *Bm§Bu 

(1) b^^bTy^^ >^-T;i/^©^>^^S^^-h*-r§TI3 (a) 
(b) ©^SS, 
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(b) iE?y## : i 2izBw,(Dmmm<Dn-^mm^tSs (a) 

( 2 ) RNA Tfe-Sx ( 1 ) £fSi£«^s 

O) DNAT-fe^^ (i) izmmomm. 

( 4 ) ( 2 ) tiB«e©w© mmm izmmm^ rna * n-r s d 

(5) (2) \ztm<Dmmtmmte7>?*>zwh*zi-}'tzwk, 

( 6 ) ( 2 ) \zmm<D®m*<$gmizm%it2> u #if-f r 

(7) (3) t1B«©tttt**tr^^^-s 

(8) (3) tfB«©W^fei± (7) tK*©^^^-*ft»"r*^K 

(9) (1) CfB*Ottttt:J;D3-K*ns^W^j(s 

do) (9) fcffi«©^w^Kcis^-rsia^ 

(11) ( 8 ) £gBtt03f£K*^jB&&*U S^HteStifflliaSfctt^ 

(12) (4) i?t> (6) CD^rniptf3«8©DNA4$tf^^-N 

(13) ( 1 ) H8B«(DttSs (4 )*»£>( 6 ) ©^r*lfrfc:fB«0 DNA N 

(7) &u<& (i2) \zmn<D^?*-*uftrz>mmm&\s*xmm, 

(14) (13) tl3«cz)0K^L/^^«$^tf^Ktegll/^^» 

d'5) (14) iztmmmmku#xmMfo®TT%£tc&?v-y-c 
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(16) (14) *fct± (1 5) {CB3«©^Memb^^ffiW©^# 

(17) u^^try^-f >r>>r;i/^0®^*^»iT-5SiS'r&oTN i/ 

^^3Mia*fcttU^^try^^'f >«>>f^©jaE^S7?** ftfoidwi brassieae 
*SV^i±3MI^«*^4J±«lfc*»t5x (1) {cf3*©Wtfcii (9) tiB« 

-t: lfc> KcDNA^3-K1"«^W^J(CD7'$>'Rffi9!J4IB5!I«: 2fr£ 
6fc^bfco fllfe cDNAii, 6078bp©^*iB»£>&Dx 5^Wt^4 

^>^i {mitywg. immmi) 1*209 

*-bbT 397©T^y^^n-K t (#ilfc^D->§ 0,BVV-cpj 
Ufc/lffiFUM : 2) s *>/^2 (H»J3) {i 1492 JISJ; DfPR#**- 
hUT 333 ©r$^B*3-Kt (K3W§: 3) N *W^3 »3) » 
2616igfiJ; DHfW*X*-M/t 290 ©T^ ^^3- Kb (E8I« : 4) N 
#W1*4 (H»J3) »3842tt*J;l>»IR#;**--hUT 164 ©7^yi?£ 
3- Kb (E*J«: 5) N *>^£5 (^8600 3 ) fct 4529 iggj; DfiHRtf* 
bT 368 0T* yg^u-HbT^fc : 6) . 

-y > e^-f ;i/^©^ >; ^ 7— & F-rs cdna ©^ais^j (n»j 4 ) sib^j 

3t^Lfc (lll^D->§ TLBVV-Lj fc#£bfc) o #«tbfccDNAf±67 
93bp (Di&mm £> & 337 i&S g «fc D HIR#* * - h b T 2040 © 7 1 S ^ g 
£3-h*bT^fc 0 
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#$MJ3#&1±n ££>fcU 1/77^7*^ >«M;i/7^ — fl© ENA O-f )\>7s 

c ftfct 1/ 7 7 y if^ > ;U7 o £ i>*7 w ^7 K©-*f#?i £ ^ 

*mW(D LBVV-cp 7 >^7 j| (LBVV 7 >/17 1 ) N LBVV 7 >/17 2 ~ 5 7 > 
^7Hx Sfe{iLBVV-L^>/^M^=i-F-rM^t(i, DNA£J;tf RNA#^ 
g;tl£ 0 ei©DNA{c(icDNA^cl;Wb^^DNA^^^ RNACfi-M 
;i^>{7VARNAx mRNAs ^RNA^^ti^o #fPJ3©«iis ^H^C^T 

DS- 7 1 7 & if ©#&T 7 yn 7 if L THUS* t RNA^ & 5 & ctab & 

^i:tr^-|iDNA$^-Ct§o ClCD^ST^Mtfe^-iiDNA fr£>, Gubler & 
Hoffman & (U.Gulber & B.J.Hoffman, (1983), Gene 25, 263-269) lz£\)%$ 
-mrnhZ-SffiU rff|S©^CD7*^7$ F^5tMi77-^5 K^77-ic7 
D-->7*-et3o &3V^, H-i! DNA U ##§BJ3«I?©K?iJfr £ 

ssif t 77 ^ %m ^ # »; 7 ^ — ^toosc j; t> ^ ^ ^ ;b7 © rna & ^ 

-K-f^DNA U pGEr-T^77-£h'£ffl^fcTA7P-r:>7\ &3 
v>&77^-f;:»g#iSlM h^tt^)Ci:fcJ;f3TfJlScD^0757^ 
7 7-£7p— ->7*^§§ 0 

*^e^cD«(i N 0i£;L7Wi75t©E»^77t£ y 7*^-1' >>M;u7;f££n; 

U * 7 ©f£tB Uffl -r £ ci i: 4, t- § 3 o 

«x.7>^7w*M-r§ii-^(cii s mn. #BBj©7>^7fC£=i-h*t- 

3DNA«^£fg:Ejl^77-£fiiAU g^77-£M&»::^AU 
M£^t1-3&£©i&tn^ ffe©7 7^7W£©il!i^7>^7I«£LT^|£ 
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J:0i^>/^ShbTlSt§^ (^S New England BioLabsftlg^©^. 
9 $ — pMAL i/V—X) N ^^^^>-S-h-7>^7x7-4f(GST)i:0l!li^^ 
y^ZMtLxmUtZftfe (Amersham Pharmacia Biotech #Sg7e©^ £—p 
GEX^U-XK tZ3-V>*7*tttoLZmmTZ>l5m (Novagen*±©pET^ 

>£fiJfflbfc2»A#a (M.Mandel, & A.Higa, (1970), Journal of Molecular B 
iology, 53, 158-162, D.Hanahan, (1983), Journal of Molecular Biology, 16 
6, 557-580) 1g±jfflJSrtTf£S£tffcfflttA*>/i*H 

£fc©H£* Wi^Hi: LT»&£-e-fc*£fcfck g^t77 * -^>f 

*u ifc^$i»*tfcjfiivS«fcDiss8'rscifc* j nrt6T**So £fes ^^d- 
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mf^M>^ frzmm v $ x <Dimt hu u * x tr y ^ 

i/^xtr^^>r >*>f;i/x* wt*R£:n-i«?-s niA©^i"*i;fe©*H 

Xlfii;fctt*©fflft§8D fc;W rg^Xt^ RNA §3- KT£ DNA£JHV^£ 

^^^^yAO-fe^X^ctVmRNA fc/vf *Vf XfS RNA£p- Kf 
S DNA k LT fcfc N *^BJ# t «fc D « * titcWtfflm^ :21?h§, t fc'tt 1 3 
©Mrftfr£f3*B©*>M£!C£P--h*-f £DNA ($?£b<&IE3«^ : ltfe 

^^>«>>r;i/X^>;^l!l©0^**aifc:Pl§-e§5|Bt)s ^tlSe5t*& 
v^^tiSo 3£¥£ftfcRNA&s fi^k«u*xify^>f>e>>f;i/X 
* Ff5 RNA IZlfiLXnt. b < tt 90%JW± N b < fcfc 9 

t>4 )\>7s*f J A RNA ©Mil fc ; n -f X V #W XI" 5 RNA £ P - h* t £ DNA k b 
Ttts *M#6fcJ;D»^tifcE^!J« : 2fr£>6, £&fcJ: 1 3 ©tvTftfr 
fcfBa©*W<£!§t£P-h*-r<& RNA (# £b< ttBBWS- : 1 1 2 tcfS 
fg©i£SIE?iJ©=J- h*HB*4^tr RNA) ©MflfcffiM^^-te RNA £p- Y 
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^^^•^^-h'-r^RNA mmm) fc»ur#*b<t±9o%^ i^$?^t< 

»*»fc««»&f©IB3B%llS-rsta:x ±fE:7 ? >3Hz>* RNA-S>-fe>* R 
NA©;K£i±. 4>fc<£:fc 15&SfeU:T&?K #!;L<ttlOO*ffiE£U:-C*^ 
*&fc»*t<»500iffi!6W±-eftD, il^ 5kbJ;Dfc&<, L < & 2.5k 
b «fc t) fc46V\, 

Ztz, l/^^tyW^^^^W^ fl ©S£ % jrp^J-r * DNA t T It, 

£Wf S U^-f AS^-Kf* DNA *ffl^SC:i:*pIte-eftSfc%*6n*. 
U #if A i: «±tt«E?Stt* * RNA #^© ZtZ^Oo U tflf <Y A fc feta* 

o fee U #1f A CHU y;U-7* I -Y > h P RNaseP fc^&fi* Ml RNA 

©«fc?£400 7^1/;^ rU;U:©*§£©fc©fc&.3# N FI^"\ 

rt:>Mi:D?«tb5 40**i/**iMiftcD?sttKpW 3<&©fc&a(/h 

(1990), ISWI, 35, 2191-2200) o 
0!l*«* A>7-/\y h*S'j*1M AOSBtlDBf K^-f >J±> G13U14C15 © CI 

5 © 3' mzwrnrzifis mmziz uu # 9 &© a fcjgs^r^^-rs c t&mm 
tzti, 15 {i©ms(* c ©ffet a s i± u t? % ^dwt* d t tit « 

(M. Koizumi et al. ,(1988), FEBS Letters, 228, 228-230) o &<DMW 
3Bf&»**«»ffifi«© RNA IE?ll fcffi*fi«C& S ct a fcRSrTftfck TO RNA * 

© uc^ uu s at ua t v\ a w,nzmm,tz> mmnkfttt rna t;j$r a a &ft 

mt*5di:4Jqri6Tf*S(M. Koizumi et aL, (1988), FEBS Letters, 239, 285. 
/J^«i5«kV^«^ ; ?,(1990), SSffllSSX, 35, 2191-2200. M.Koizumi et 
a/., (1989), Nucleic Acids Research, 17, 7059-7071) o #>lx.te\ LBVV-cp3t 
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fc^ LBW*>^2~5«£^ tfc&LBVV-Litfc^ (E^J##' : lSfctt 
12) +fctt»«i:36:i)-5*»(fl[3&«a«H§F4«o 

S'JWAlis m^^'J>^!l?f h^;!/*©-^^ rRNA©"^ 
^-^«fcBttl^*i5(J.M.Buzayan e* ai. , (1986), Nature, 323, 349-353) 0 £ 

WS(Y.Kikuchi & N.Sasaki, (1992), Nucleic Acids Research, 19, 6751-67 
75, (1992), ib&t&W, 30, 112-118) 0 

iC£ U 7 7?— * «W;K*© 35S 7'D^E-^-^h*©7'P ; E-^-^ c fci; 
(EW«giB5U{cJi^^nSo L*U *E^£ftfcm©5';fciSK>3'5k 

£©£5fcfctx te¥&ftfclJ Afc^fr HNAfr&'J W-f Ag|3#£ 
ttSIBttfcifl t> fcHT fca&fc^ U tfif^f Agfl#© 5'{piJ-£> h 'J * >^%fT 

5 tztiXDisX izWi < J5U© h 'M >i7'J zflif -f A£|Bl£-&3 z t & qrtfe-efe^(K. 
Taira efc a/., (1990), Protein Eng., 3, 733-738, A.M.Dzianott & J.J.Bujar 
ski, (1989), Proc. Natl. Acad. Sci. USA., 86, 4823-4827 s C.A.Grosshans & R.T. 
Cech, (1991), Nucleic Acids Research, 19, 3875-3880. K.Taira et aL, (19 
91), Nucleic Acids Research, 19, 5125-5130) o £tz, £©J;5&filJ*#{ft£ 

i:&T"§3(N.Yuyama ai., (1992), Biochem.Biophys.Res.ComiDU 
n., 186, 1271-1279) 0 COi^ft'JW A*JBl>T#l6l!l§T»ttfcfc3*e 
^©lE^fclSftgfltJCISDBT U I&Hs^ ©831* Wf&J* § £ t: #T # -5 . 

DNA$^S^-&SCi:*spJfl^*,©T-feti{^{c»ift^ 0 0i|Aif N 

»-e©tim^^3HS^Ji§^T^fefe©7'D^e-^- (#y;u±\ 
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f-omxgtiz futzMMi ut, MtoBMoufzmm, mint, mm 
& ^-^ -r ^ ;i/ # if a ©a* ©#&£/b u s c £ #-e § 5 0 

Witts AlK (S.Z.Pang et a7., (1996), The Plant Journal, 9, 899-909)1;: 
tts £f§fc (S.Enomoto, e£ a/., (1990), Plant Cell Reports, 9, 6-9) CfBtt 
**®™&5Wi*p->fr-&«St*m (WiUis ffl^s flu *;i,* N 7-Dh 

kUTttx lB^J#-t: 2^f>6x Sfcttl 3©V^Ttt*CB«©l/^^tT«y^ 
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>;17H£=i- K« DNA 7*U ^Xt^«*^ 0 

7*7 T-^ 7' D - 7(i^g fcjfc t T ftT U T & £ W « i: LT &s 

WdMXsZ?^ U'tJ )l7.%&mLZ^&h%iibtlZ> Olpiduak 
*^tf±«^6«tftK*4SHI!iU »K*4fc:»U ±!3©77'f ^-^l^P 
- CR^§v^{i±f3©7•o-7§f|Jfflbfe7— if>7*n-/^^ >^^»Tti 

*^BJ©l#»f^0ffecD-o©i^(^ ftft^Jffl Lfel/^7k'y 7*^ > t? 

©*^u:p7 cn^^-y-^t^-r?.^^tj;f3«Ti>i 

h^T^So tfex QIAexpress Type IV Kit (QIAGEN*t)£ffl^Ts */I®-?£g 
JI^^feU^^tf^^^^y^-f^O^^^^MSh^^^^T'^ y^>7U 
f#^tifc7>^7M^7-y-^{c^1-§ii:tJ;i9illM-r?>c^*)T^-So Jnrffc 

mt)ti%\s9Z, U?7j )VZ*l%mvx^Z>bMt)n% 01pidum s ^>^>V>fi2|s:@ 
*^tr±**f>*tjttS«*W«U WCMls ±BB©m*^ffl^T ELISA& 
&£>^&<7x7 7>7Dy httSSUfi-rnK«fcOa 
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>M;i/*#fe{b&Kuwata h (S.Kuwata et al., (1983), 0M, 49, 246-25 
1) ©^S^^bTfrofco £1\ «*J©fiJSa**^»x 1% Triton-X^B, 
1% Briji-35Mf^ s Cs 2 S0 4 ©|&jKfcE»i&ft U ;K*B#£#fco #*Mb 

ST-ff &*ifc*Mb>w;i/;** sds-#>jt£ u;i/T* K^;i/«fi»-f 48k 

Da©-*07t>K©^^tb^tifco «-?HIMIS^T-(iLBVV©^© 

^Y^^ttROttfflliN lfcfb^;i^£ Proteinase K-SDSM-^ 7i;- 
jl//^7DD*M^ x^y-;i/«Tffofc 0 JfrHKcDHACflsJgfcttlfif 
Dimethyl sulfoxide LTJH^fco LBVV & CD Poly 

(A)+ RNA©^m^ LBWlS«!tffll»&lfy^>f >ffitt*wUfcl/^^SIiP6 
Dynabeads® iRNA DIRECT™ Kit (DYNAL'ttJfcffl^Tf? o'fe 0 *g-« cDHA OfHH 
t{±5>^A7 , 7^ fca^tt01igo-dT-£affl HI 7*^ v-£fl§v\ SuperScri 
pt™II RNase H" Reverse Transcriptase (Gibco BRL^t) ^fe^^Ji&^^Tcfco 

ttfli LBVV $12.5% SDS-tf K^;u«SUWft« N = MHz;i/n-* 
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7f^-«Lfe. #L«s 3SfrffiHPLCfc«fct) 38*OM>hV^->^fe 0 

^ft£$tfi©7^ 7 ^IE?0©? 15k ESWDDESTIAMP ifc^NLEVPGVDYIDA £X 
fc 5LB111 7°^^- (GARWSITGGGAYGAYGARWS1AC/IB»-^ : 7) ££^31,817 
177^7- ( GCRTCDATRTARTC I AC I CG I GG/iU^d : 8) £l£f|-U TaKaRa Ta 
q $ffl^TPCR^fTofei:Cl5s 274bp©PCRM3#f#e>tlfco f# 

£ftfcPCRj»$pGEMM' Easy Vector Systems (Promegaft) £ffl^T7D— 
->7*U ff^IB?0£$£bfco 

LBW©^M^>;^M«^^^1-§fe»(3 N »^;b7/t>>6©RNA 
& 3 ^& LBVV £ © Poly(A)+ RNA OT 3' RACE & § VMS* 5' RACE £t£ 

frfco 3 5 RACE-e&, RNA & LBVV «||fr£>©Poly(A)+ RNA PCR & Oligo-dT 
-&i/z?HI 7-7-r^-i5j;th-5LB171 7°^T- ( AAYYT I GARGT I CC I GG I GT I GA/IE^J 
: 9) £JB«/\ 891bp©PCRgtj£*#fc 0 5 5 RACE"C(i s RNA fcjt*Mb 7 ;i/7 

6© RNA LBVV fg$*3lfr£>©Poly(A)+ RNA £\ 7°^ -f "7— 3LB5R 

4 7"5-Yv- (GTTTTTGACCCTGATAG/1H^J#^- : 1 0) t 3LB5R5 7*7 V- (GT 
CGACTCTAGACACTTGTTGTTTGTCGTG/K?!J#^ : 11) 5' RACE Systei for 

Rapid Amplification of cDNA Ends N Version 2.0 (GIBCOBRL^i) fciot 760b 
pommVoZfttzo ff^tlfePCRgtlttpGEr-T Easy Vector Systems (Prome 
gatt) £/8Vyt£D-->^U 4>fc< 6 7n->W±©ig^K?!j£&£ 
b£ 0 SO (cfi&S J; 5 \z.7*?4 >bfc7°7^T-Tj 500~700bp©^$? 

^>^7K3fi^©«fE^0PCR»^7P-n>7*U 4>&< h*>3 7P->© 
i£*I3?!j£$fe£U >^7M{£^©J£SIE^JMf£bfco 

W±©^^t «fc t) s 1425bp ©i&SIB?!J£&£ bfco ^i&fc^tt 209 D 
»!R#7*-rU 397 ©7^7@££=J-r*bW£ (IBWf : 0 

[mmm 2 ] ?&me& u * 7 ©fm 
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(1) I/* «fctf«* 

(10% r 
>J>?A, 0.05% Tween-20) tAtil5^MSbfeo ffi^ftSBzk-Cf-r 

ft3.0g s iValift lO.Og, S5^ft8.0g-»U IN NaOH T' pH $ 5.8 til) © 
Aofe77>h*-^7 N HJF/f 25~28°CT^ 2 9RB S #31 # 5cm t 

(2) T^O/^fU^AOiitil 

250/xg/ml XM/7h?^>X 5^g/ml 'J77>^», 50/zg/ml £±v 
^>>ft^tf YEB ^*g±fe ( 1 U * rJb©3HS*fcs Yeast extract * 1.0g s Be 
ef extract ft 5.0g, Peptone ft 5.0g, J/attft 5.0g s MgS0 4 • 7H 2 0 ft 0.5g mifi 
U IN NaOH pH ft 7.0 fCpH) tT^D/^r'J^AtilU 28°CT— Bfc 
JS^^±g#bfeo T7*n/^^y £A^#$ft££fciT^YEBig» ( mf^diCDlJTl 
^Wft^tf) fcffi^Ki^ 28°CT— BUtoi^mLtzo 

#21 # 5cm H^lc & o 1/ # X©#rtt« 7*7 X ^ y 7 * - U £81 D tB U 
*^ft 5mm*lJ^£», 10 {£#$?© T^DA^ U <?Ai£»lC l#|Hg«b 
fco ^OM-ft 3% i/am. 0.5ppm ^>^P7r=> (BAP) N O.lppm i~7 

■t?U>Wm. (NAA) , 0.8% **4£trMS*&Jfe(pH5.8)fc: 15~20ffl/:7l/- M= 
&3J;5«^> 25°C, 2000;i/?7, 2BS^)S*lfe. 3% ^ 

3$g N 0.5ppm BAP, O.lppm NAA, 250//g/ml ij/K^^'JX 0.8% §7cft^tf 
MS*£i1il(pH5.8)T* 7 B»HJ&#Lfco 

(3) ^SMEtfe<*®Sifei:lS« 

Bft@i£«f£s 3% ^>3)|§ s 0.5ppm BAP, O.lppm NAA, 250#g/ml *;i/^n->ij 
>, 50/zg/ml A^-fS/X 0.8% ^ft^tf MS Jg*fe(pH5.8) CfU 25°C, 
2000;b77Ti^#fttT^feo tt2»HCfcCtt;ttt!?%fTl\ 2~3ft£-£7 7 7* 
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B4Mbbfc<B#:£3% *>3«k 0 . 3ppm BAP\ 500/ig/ml ft;W^>D>, 0. 
ftfiifr** 3coe*©*$*C«tofc&N 500//g/ml ©£;i/^S/ 'J >$^tf 1/2 

fg ms m^m^mm^w LTrnzmm #tc 0 
(4) u^^omihtmm 

fcca*^ m^ssn (fiifissua 30°cjaTs i*8B&) t^^yb (7b 
^hs*&±) (3^ffitT, ^o^^tt^ -ii^$«^abfco 

[H»J3] LBVV CD RNA2 jIHk^P© 7 P — — > 7* 

? -T olfefofc «fc £>* RNA ©^liH»J 1 (3 b fc # 0 x ft o fc • cDNA ©£r 
J5fe*«fcVffi*iB5U©^l4s C.F.Fazeli & M.A.Rezaian (Journal of General 
Virology, 81, 605-615) ©£&tbfc#l\ "Fulfil fc 7*7 * v-fci^bT 

St ■> -f ;i/*!RrJRfl<j& 5 LB5R3 7° 5 V- (AGCTCTGAACAACGACATG/iB^iJ#^ : 
1 6) Zimu MmWWMZMmtLZ SUPERSCRIPT™ 1 1 RNase H' Reverse 
Transcriptase "C l st cDNA £-£$bfc 0 Universal primer-dN6 (5'- 

GCCGGAGCTCTGCAGAATTCNNNNNN-3'/IB»-t : 14)§ffll^l/;-77^> h 
T»2 nd cDNA££/&bfco GLASSMAX DNA Isolation Spin Cartridge 
System (Gibco BRL 7 s 5^ $J )VZ&mftok754 •? 

— t Universal primer (5'-GCCGGAGCTCTGCAGAATTC-3'/E^J#-^ : 1 5 )^:ffiV^ 
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X PCR SfirV\ ftbtifc PCR2§!$)£ pGEM®-T Easy Vector Systems Zm^T? n 
-->^U ^*lB?!J&&£b£o |e3ti&^&£4[IIIi!9>gU 5177 ikm^X* 
£&£bfc 0 RNA2 © 3'*4g{± 5'RACE T'fi^ (& ; mm LBVV © UNA C&+gi£:- 

mvmmt^ £ ti w £ ©-r 5>race t* 5'**©^ & -r 3'*^ & 3 ^ ^ # 

N LBVV tfin- KT5 5 o©£ Wt*fEtfcF££tr 6078bp ©i£SIB?!j 
&£bfc (IE?!J«- : 1) o 5^fcMft5«fc-5fc7 f -tf>f ^b&^-r 
•C 500~700bp © RNA2 © PCR £ p - - > u 'J>& < t 3 £ P - >©jg 
§ $fc£ U RNA2 ©Jg»IS?!J£« b o 
W±©^fcJ;D> 6078bp©tiftIE?!I£&£bfco *5t&?J±5o©^>^ 

#X*-hbT 397©r^y^£=F-f*b (WMm^: 2) „ * 2 & 
1492^«J:t)^IR^^-hbT 333 ©7 ^^K* n- Kb (IE5Wf : 3) s 
£ 3 8 2616 tgftj; DUfWX^- h bT 290 ©^ =• K b (IB 
^J#-^ : 4) N *W^4&3842J®S£DiilR#;*#-hbT 164 ©^y@£ 
*3-KL (13HI#3: 5), ^W^5tt4529tta&«kDiWRd*^^-M/T 
368 ©7^yK*u-KbTl^& (IBW§ : 6) . T * J WMM ©*S Wtt £ 
ftfe©-j7^;i/^i:ib®bfe h^5s ©<fr# 

[H»J4] LBWtKU^ 7— lz*3if5 : ?©yp-->^ 
1997^fc§Ji|j*©lfy£*^>^£^bfcl^7. (p D Dffl;^>^3) m£& 

fr-f^ttftstts ^Ml©^^;i/^^b©^JIi:[BiatbTffofco ffiMJg 
O^-f^ttRCtttflttJmTOA^CbTffofco $frfb«W;i/;*£ Proteinase 
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K-SDS5/lS^s 7iy-V^DD^MSi|lll / i^;-;i/«tf;o 
DNaseMLThe RNaid® Kit (BIO 101#)T-<M;K*TO£Mfc)|!fS^ IX 7 
#D-*>7> (SEA PLAQUE GTG; FMC#) m»i)T- 2**5 *> 7. 

3kb07\*> K£#mU cDNA^tffl^fco cDNA©^fig{iP. Froussard (Nucle 
ic Acids Research, 20, 2900) (Dfimz Lfc#oTfrofc 0 IP^ N Universal p 
rimer-dN6 (5' -GCCGGAGCTCTGCAGAATTCNNNNNN-3ViB^!J#-^ : 1 4) Super 
Script™ II RNase H~ Reverse Transcriptase T* l st cDNA %.-aJ$,Lfz 0 fcglz^ P 
b;-77W>h7?2 nd cDNA ft^j* U Universal primer (5' -GCCGGAGCTCTGC 
AGAATTC-3'/iB?!J## : 15) £/BOTPCR*m\ *§£>ftfc PCR pGEM® 
-T Easy Vector Systems £ffi^T^P-->^L, ttaSiB5d*^bfco 

500bp ii^cD LBW CD# U ^ 5— gJtfc^Krtf-fc 8 fflft fc 0 * U * 5— fe'Stfe 
^©ilMJi 5' RACE ^©trtfTO PCR T'ffi^ ±tf U ^ 7— te'ite^^ 
tf 6793bp©i^I5?lJ£}fc£Lfc : 12) 0 SVMcfi&SJ;? 

IZy'V^ > btcy^ 4 ^—-^ 500~700bp©^U^^— iz?tfE-?©PCR 

#?iIS^y: M7i§L&X.bmm&Z$-hL, 2040 ©^yi^-HbT^ 

fe (ib»%: 13) o 7^;mmm<Dmm&zim^jKztitmLtztz?>, 

Mononegavirales gl:It?.^^JM©^'J^7- ^©MtMffg^ft, ^ 
Rhabdoviridae^M1"^^^;i/^©*'U^^— tf £:^*@|5lt£#& ^ # 
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I. l/**bry*X-r>>>>f ;i/*©# >^H*3— KfSTIB (a) Sfctt 
(b) ©Wo 

(a) : 2fr£>6, Sfctt 1 3©l>r*i#fcSBtt©7^ v>&IEaifr*>fc 

( b ) 1B«# : 1 £fcfct 1 2 fcfB«g©mSI2?(J©3- (a) iz 

3. DNA T*$>£k m&m 1 t!3«©Wo 

4 . fflt>£lii 2 (3|3ffi©W©WMtffiM^^-fe>^ RNA DNAo 

5 . 11^112 tfBte©Wi:WTO^>^-fe>^ RNA £: — HTS DNAo 

6 . m^m 2 cfsf^ra^sfttisgf-rs u ^-tf Atst* rna * 

=» — Kf4 DNAo 

i o . mmn 9 csb«©* w^K^^Tsmtto 

II. sf^J18 tfB«©^H«W^ig«t^ ^S««tfc(i^©^# 

1 2. »#E4j&»& 6©^rftfrfc§3«©DNA££tr^**--o 

13. M^lfcfl3tt©#& »^4fr&6Wl*ftfrfcfBtt©D^ tfeli 
flf&S 7 $ b < & 1 2 fcfB*0^^^-*ff»-r*B3Pt«lijlU^^«Jfto 

14. If^ill 3(cfBm©BMmi/^^«^^tfB«^l/^^»fro 
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1 6 . m&m 1 4 %tz\z i 5 iztmcDj&mmmutzmmfaommttmo 

%tcl±Uf?X\iy?f(>'5'i>\sX (DBlfrmr & % Olpidum W" 3 s fflt^If 1 
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<400> 1 

tggaaaccca aaaatcataa aaaacttcta 
cctcgcggca aaataacata caactgtacg 
tcgcattttc ttttccccta cttcgacctt 
agactttcgg attccatcac cctataaaat 
attcagtgac gtcgtggaaa tcacaggaaa 
aagcacaata gctatgccat cctataagct 
tgaggtgaag atcttcctga cagggctatt 
agctctcatc atgacatgga acatgaggtc 
cgcaaaggac aaggggaaag acacagcgga 
ggtcgactac atagacgcaa tggtagagac 
tattagagcc ggagcattca tcgctgcctc 
tggatggact caggcttggg aacacaagca 
gaccgagtat ccattcaagg aattcacgac 
ggcctatcag ggtcaaaaac tgtatcaagg 
agatgtggca gatccaaggc agactgagat 
catgcacatc atcccccagt tcacaaatgc 
gttactaagt gccctcaact acggacagaa 
catcaacgag agtctcagca aaccaccggg 
caggatcttt gatccatctg tctttcaaac 
tgccatcttg gcaaacatca attccatggg 
gaacattgct gtgctaaagc agatggcccc 
gaagaacatc taccatcact tcatggtggt 
cacagacaaa tacaagtttg tagagtccga 
agagacacca gtgaaggagt gatgagggat 



ctattttacc 


acccaacgat 


cttgaaagct 


60 


tttcaaccgt 


tccgctattt 


tccaggctgt 


120 


ttccctatct 


ccctattccc 


ctatttccaa 


180 


ggcacacccc 


aaattgaaga 


tgctcgatgc 


240 


gactgccggg 


aaagaatcct 


gggatgatga 


300 


ttccgtactg 


tccgacgccg 


atgctgttcg 


360 


tgtgaggtcc 


tctccgaggg 


cgattgctgc 


420 


tgttgatccc 


gtggctgtca 


gaatattccc 


480 


tgtggatgtc 


aagaatctgg 


aggtgcccgg 


540 


caatgtgaag 


gatgcttctg 


atatagaaat 


600 


cacgctcaag 


atgttcgcaa 


agtccttcac 


660 


tatccaaaaa 


aggtatgctg 


atttctgtaa 


720 


aaacaacaag 


tgcgcagaga 


ccatgtacga 


780 


aactctaggc 


agaatcctct 


atgctctggg 


840 


gttgtttgat 


caacatcttg 


ccaacactgg 


900 


tcaactctcg 


atcggtgcca 


ccacggcggg 


960 


cttcggcact 


ctaatgcagc 


tcaaaaagct 


1020 


tccagacaac 


agagcaacct 


ggagattcgc 


1080 


cctccagaca 


aaatactgtg 


cagataccgt 


1140 


aaagctatcc 


acagagacta 


gcaatcctct 


1200 


ggagaggaag 


aggtacacga 


gacaggtggc 


1260 


tgccagagct 


ctgaacaacg 


acatgttcga 


1320 


cgatgaggag 


gaacatgtcg 


caaatgaggg 


1380 


cctactatca 


tatgtaaaaa 


aacgagaaag 


1440 
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acaactatag 


gtactaaact 


aagagagaaa 


ttgagacgat 


tatctttgac 


aatgacagga 


1500 


aggtttgtta 


gagatcagtc 


agctatgaca 


aaggccattg 


catcatctgg 


taaggcaggt 


1560 


caggaaacta 


ccaaacagac 


cacaagtgcg 


gaaaagttag 


agagtgaaaa 


tgcattacta 


1620 


tccactgtaa 


aggagatgaa 


ccagggatgg 


atgtctcgtc 


taggtgcagg 


caatgattat 


1680 


gatgagactg 


aggcagaccc 


cgctgataca 


tatggagata 


cagaagctga 


tctgcctcca 


1740 


actataaaac 


cggagcatat 


caagaaagaa 


actcgcaaac 


aagacaaggc 


tcttggaatc 


1800 


aagaatgtgg 


cggggacttc 


ggagtctgaa 


agaaaagctc 


ttaagcaatg 


ggatgaggat 


1860 


gaaaacaaga 


gtgatacaga 


gaagctggcc 


ttcttggcag 


gattcaggta 


ccgtcaagat 


1920 


cacaactctg 


tagtactacg 


tgcacagacc 


gagcagttga 


agtcccttgt 


ggatatcctg 


1980 


acctcgtctg 


caacctctgt 


gtcaagagcc 


gcttctgata 


ttgtaaatgc 


aaccacgatg 


2040 


tcgacttcca 


agttggctgc 


tgcaatcacc 


aaacacatcg 


aagttcctcc 


ccatgagaca 


2100 


ttgaccaaga 


tagagatgcc 


aaaacttcct 


cttatcagct 


cagaagctgg 


gtctatatct 


2160 


ggagtgaaga 


gtgttgatgg 


aaagtcggtc 


gatgaagaaa 


taattgacag 


caacaagaag 


2220 


gagagcacta 


ggatcaagga 


ggaggcaaag 


actccaaagc 


ctcaaatagt 


cacccctcct 


2280 


gttatcgata 


gtggacctat 


cataacagtt 


ggacaaatgg 


caagtgttct 


tgggggggag 


2340 


gttaaggata 


tcttagagtt 


ctacgagatc 


ggaatggaga 


agtttgagtc 


tgtagctaag 


2400 


gacttgggac 


tctcttatga 


aggtcttctc 


aggaaatacg 


ggggcctctc 


tggattgaaa 


2460 


ggaacattga 


agaagaagat 


caacctgctg 


tgaaaatcct 


ctgaaaagga 


atcctaagat 


2520 


gaatgttcgt 


ttctgtacct 


ctgtaccatg 


ctgtcgtcaa 


taagtaaaaa 


aacgagaata 


2580 


taagtcaata 


tttgtcaaag 


tccaattctg 


atatcatgtc 


tttgaaatct 


gctccttacc 


2640 


tatctgaaat 


ctcggtctct 


aatggtgact 


ccgggattgg 


atttgatgga 


ggatgtgctg 


2700 


atccttatgc 


tccgtcccgg 


gtgccctctc 


gtcgttggga 


ttactccacc 


aaatgggata 


2760 


tgaagataac 


cggggcagcg 


agagaattca 


acctgtccaa 


acagcctgtt 


ctcacggggc 


2820 


tcatcaacag 


catgaggatg 


aagacatctc 


tcactcatcc 


cgagattcac 


gtggtgtgga 


2880 


gagggttggt 


tcctcctgct 


gtctgcagag 


acgatgtggt 


cgtgactctc 


aggttcaccc 


2940 


cggatagaag 


tgagaagatg 


ggtttgattg 


cccaacatac 


tcatggaatg 


catctctata 


3000 
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tgcatcatgt 


gttctatccc 


agccacagca 


taagggtggg 


tcctggagaa 


ccacttccct 


3060 


gggccgttgg 


attctctgtt 


ccggacttct 


cgttagaccc 


caattacaca 


attgccgaag 


3120 


tgcatgttcg 


cctcacgggg 


tatttctctg 


agcttcctga 


gtacgatatt 


cagcgagact 


3180 


ctgagttgat 


ctccattgtc 


cctatggaag 


agcatgtaac 


aggatatgcc 


acttctgccc 


3240 


ctaggatccc 


caacactgct 


tgggtggccc 


gaggatacaa 


gataggagtt 


aatgggaaca 


3300 


gtctagcaaa 


gaagatcaaa 


ttcctgcagg 


agatcggggt 


ggatatagag 


gctctcagaa 


3360 


tggtgggcca 


gctagataac 


accctgaaga 


aggtgagtcc 


acgtgctata 


gatggatcac 


3420 


catctgcaga 


ggcgaagagt 


gaagctgccc 


gccttgtgaa 


tgctcatgtt 


aagaccctca 


3480 


ctgcttgaca 


ggaggctcag 


agagacaata 


agagatttga 


gatgaggatt 


gactccttag 


3540 


tcaataaatt 


ggatagctac 


acaagactgg 


ctcgttggtt 


cttgttgtcg 


cttcctggaa 


3600 


taataggagc 


tcttcattat 


ttcttccatt 


acgtgtcttc 


tctgtgatac 


tgattgtgtg 


3660 


atctttcctg 


ttacttgtct 


agatggtgtt 


agatgttaga 


gtctgtggtt 


tgtgatagaa 


3720 


gttatatttc 


caattctgta 


ttagattgtt 


tgttaaaaat 


tagaaggcca 


tcgtttgttt 


3780 


gtgtcatagt 


aatcggccta 


tatgtaaaaa 


aacgagagtg 


taagctaatc 


ataactatta 


3840 


gatggacgag 


gaaaatgtcg 


acataactga 


ggatgaactt 


tctgtcattt 


ccgacctaga 


3900 


gttggattca 


attactcggg 


tggtaggcac 


aaacgaaatt 


aagacctacg 


aggactacaa 


3960 


gctggaggaa 


gccaactatc 


ttaaggtctt 


ggatatcatt 


aagaagttct 


ctacttcaga 


4020 


cacctgtgag 


tgttacagat 


gtgagctgtt 


cgagagagga 


gatatcggaa 


aatttctgac 


4080 


gaggtctgag 


ttctccaaac 


tagcagtcct 


ctattgggag 


agatgtggac 


gccctagaaa 


4140 


ctcggaagct 


ttggaggcat 


ttataggaag 


gcacatctgt 


ataagatgtg 


cagcctcaat 


4200 


ccttctgagc 


catcatcccg 


tgatcgccat 


gagggcggat 


atgagacttc 


gggagatata 


4260 


tatagagaac 


ggagataaac 


ctgcatcttc 


ttcggggaca 


ttgttctccg 


ccaaggggaa 


4320 


gggacctaga 


atctaatgtc 


ctgaaccatt 


tttgcaattt 


aaaagtatta 


gaaaaaacgg 


4380 


ttctaaagca 


gtacatctca 


tatcattgca 


gaagaacgtg 


agagccatat 


tcgccttctc 


4440 


ataatatatc 


ttatgctctg 


caagtctacc 


gaatccgata 


tctgtaacgc 


accaggtatt 


4500 


caaacattca 


agctcttgtg 


aattcaatat 


ggctgagaga 


tgcttcgaag 


ctgccatgac 


4560 
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atacatgatc 


ccaaacaagc 


agagtgtgga 


ggtctttgaa 


ggtcttctag 


gaatattgga 


4620 


tcctgtccta 


acttctaaac 


atgtgcggag 


ggtgtaccag 


gagataacag 


tatcctttct 


4680 


catgatatct 


ctaatttccg 


atcaggttga 


ctccaagggg 


atcgtgagaa 


tgtcagatag 


4740 


tcagggggat 


gatgatgact 


cattgagctc 


attgacctgg 


aattctaaga 


ataaactctg 


4800 


gggatttcta 


gtaaatccgg 


tccctatcac 


ctcgagtgat 


ctggagaaac 


gactaagaat 


4860 


ctcctgtatg 


atcagctcca 


atgcttacag 


aattggtaca 


aatgtggccc 


aggtcagatt 


4920 


tctgctcagg 


attgggacat 


ttcctcttgt 


tctcagcaga 


gaactgggat 


tcttatgtcc 


4980 


ttcctcttct 


cggtttccaa 


gtgtgatatt 


tgtatctcct 


gacaagcaga 


cggagatgct 


5040 


caggataatc 


tcttcttatt 


actctgtcgg 


ggatactgag 


gagaaaaact 


gctgggggat 


5100 


attgggagag 


agatatctta 


caaccatatc 


agaggatatt 


tctaatctgg 


ttgtcatggc 


5160 


ctttcccttc 


ttgcagggag 


ctttccactg 


ctcctctgtc 


tattatctga 


attttggatg 


5220 


taagatggca 


gcagagggat 


ttcatgccat 


agcccgagaa 


gaactcagaa 


tcgctctgag 


5280 


caatccggtc 


ctgtggagcg 


attgtcctct 


gaaaagggta 


tacgattccc 


tcttgcagag 


5340 


aattccaaca 


ggcgttcata 


tcagtcactc 


ggaagaaaag 


ggtgatccca 


catttttgcc 


5400 


attagcagaa 


tattgtagca 


gtcataggga 


atgttggatc 


tgtggagatc 


ttaagctcgg 


5460 


tgtagatagg 


ggaatagggg 


cagatttcag 


acatctgtca 


gaaagaagga 


catcctctcc 


5520 


agatggtttg 


gatgctgtga 


tgagtgctgt 


ctctagaatg 


atatatcatc 


attggagcat 


5580 


cccatcctgg 


gtctctgggg 


catttaagat 


tgcaaagttc 


ataggagctc 


attaatctca 


5640 


cattcatatg 


ctcttgaaca 


ctatatctcc 


catcttttgt 


ctacaattaa 


ataagggaga 


5700 


gctttcatct 


tattagaaaa 


aacgatgtcc 


cattttttgc 


tcagcccgat 


gggatatgaa 


5760 


gatctgtgta 


cataggtgga 


tctggaacaa 


gccgccatct 


ttttattcct 


aaggtatgcg 


5820 


aaagggacgg 


atgaaagaga 


gcgtgagatc 


ttccaccaac 


ttaaggcact 


tatcggaggt 


5880 


aaaagtcata 


tggtgtcctg 


gaatgagaag 


tatggaaaaa 


atcggatcct 


gtgaacattg 


5940 


tgaaaaataa 


aaaaagaaga 


tttccgggaa 


tgttaaaacg 


ttggagtcta 


ccagcccgct 


6000 


aaagcaagtt 


gagttctaac 


aaagccgtgt 


tagtcggggt 


cttgattttg 


atgattttgt 


6060 


tgtgctgtgt 


ttgcgacg 










6078 
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<210> 2 

<211> 397 
<212> PRT 

<213> Lettuce Big-vein Virus 
<400> 2 

Met Ala His Pro Lys Leu Lys Met Leu Asp Ala Phe Ser Asp Val Val 
15 10 15 

Glu He Thr Gly Lys Thr Ala Gly Lys Glu Ser Trp Asp Asp Glu Ser 
20 25 30 

Thr He Ala Met Pro Ser Tyr Lys Leu Ser Val Leu Ser Asp Ala Asp 
35 40 45 

Ala Val Arg Glu Val Lys He Phe Leu Thr Gly Leu Phe Val Arg Ser 
50 55 60 

Ser Pro Arg Ala He Ala Ala Ala Leu lie Met Thr Trp Asn Met Arg 
65 70 75 80 



Ser Val Asp Pro Val Ala Val Arg lie Phe Pro Ala Lys Asp Lys Gly 
85 90 95 
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Lys Asp Thr Ala Asp Val Asp Val Lys Asn Leu Glu Val Pro Gly Val 
100 105 110 

Asp Tyr He Asp Ala Met Val Glu Thr Asn Val Lys Asp Ala Ser Asp 
115 120 125 

He Glu He He Arg Ala Gly Ala Phe He Ala Ala Ser Thr Leu Lys 
130 135 140 

Met Phe Ala Lys Ser Phe Thr Gly Trp Thr Gin Ala Trp Glu His Lys 
145 150 155 160 

His He Gin Lys Arg Tyr Ala Asp Phe Cys Lys Thr Glu Tyr Pro Phe 
165 170 175 

Lys Glu Phe Thr Thr Asn Asn Lys Cys Ala Glu Thr Met Tyr Glu Ala 
180 185 190 

Tyr Gin Gly Gin Lys Leu Tyr Gin Gly Thr Leu Gly Arg lie Leu Tyr 
195 200 205 

Ala Leu Gly Asp Val Ala Asp Pro Arg Gin Thr Glu Met Leu Phe Asp 
210 215 220 



Gin His Leu Ala Asn Thr Gly Met His lie He Pro Gin Phe Thr Asn 
225 230 235 240 
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Ala Gin Leu Ser He Gly Ala Thr Thr Ala Gly Leu Leu Ser Ala Leu 
245 250 255 

Asn Tyr Gly Gin Asn Phe Gly Thr Leu Met Gin Leu Lys Lys Leu He 
260 265 270 

Asn Glu Ser Leu Ser Lys Pro Pro Gly Pro Asp Asn Arg Ala Thr Trp 
275 280 285 

Arg Phe Ala Arg He Phe Asp Pro Ser Val Phe Gin Thr Leu Gin Thr 
290 295 300 

Lys Tyr Cys Ala Asp Thr Val Ala lie Leu Ala Asn lie Asn Ser Met 
305 310 315 320 

Gly Lys Leu Ser Thr Glu Thr Ser Asn Pro Leu Asn lie Ala Val Leu 
325 330 335 

Lys Gin Met Ala Pro Glu Arg Lys Arg Tyr Thr Arg Gin Val Ala Lys 
340 345 350 

Asn He Tyr His His Phe Met Val Val Ala Arg Ala Leu Asn Asn Asp 
355 360 365 



Met Phe Asp Thr Asp Lys Tyr Lys Phe Val Glu Ser Asp Asp Glu Glu 
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370 



375 



380 



Glu His Val Ala Asn Glu Gly Glu Thr Pro Val Lys Glu 
385 390 395 



<210> 3 
<211> 333 
<212> PRT 

<213> Lettuce Big-vein Virus 
<400> 3 

Met Thr Gly Arg Phe Val Arg Asp Gin Ser Ala Met Thr Lys Ala lie 
15 10 15 

Ala Ser Ser Gly Lys Ala Gly Gin Glu Thr Thr Lys Gin Thr Thr Ser 
20 25 30 

Ala Glu Lys Leu Glu Ser Glu Asn Ala Leu Leu Ser Thr Val Lys Glu 
35 40 45 

Met Asn Gin Gly Trp Met Ser Arg Leu Gly Ala Gly Asn Asp Tyr Asp 
50 55 60 



Glu Thr Glu Ala Asp Pro Ala Asp Thr Tyr Gly Asp Thr Glu Ala Asp 
65 70 75 80 
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Leu Pro Pro Thr He Lys Pro Glu His He Lys Lys Glu Thr Arg Lys 
85 90 95 

Gin Asp Lys Ala Leu Gly He Lys Asn Val Ala Gly Thr Ser Glu Ser 
100 105 110 

Glu Arg Lys Ala Leu Lys Gin Trp Asp Glu Asp Glu Asn Lys Ser Asp 
115 120 125 

Thr Glu Lys Leu Ala Phe Leu Ala Gly Phe Arg Tyr Arg Gin Asp His 
130 135 140 

Asn Ser Val Val Leu Arg Ala Gin Thr Glu Gin Leu Lys Ser Leu Val 
145 150 155 160 

Asp He Leu Thr Ser Ser Ala Thr Ser Val Ser Arg Ala Ala Ser Asp 
165 170 175 

He Val Asn Ala Thr Thr Met Ser Thr Ser Lys Leu Ala Ala Ala lie 
180 185 190 

Thr Lys His lie Glu Val Pro Pro His Glu Thr Leu Thr Lys He Glu 
195 200 205 



Met Pro Lys Leu Pro Leu He Ser Ser Glu Ala Gly Ser He Ser Gly 



WO 01/90362 




PCT/JP01/04268 



210 215 220 

Val Lys Ser Val Asp Gly Lys Ser Val Asp Glu Glu He He Asp Ser 
225 230 235 240 

Asn Lys Lys Glu Ser Thr Arg lie Lys Glu Glu Ala Lys Thr Pro Lys 
245 250 255 

Pro Gin He Val Thr Pro Pro Val lie Asp Ser Gly Pro He He Thr 
260 265 270 

Val Gly Gin Met Ala Ser Val Leu Gly Gly Glu Val Lys Asp He Leu 
275 280 285 

Glu Phe Tyr Glu He Gly Met Glu Lys Phe Glu Ser Val Ala Lys Asp 
290 295 300 

Leu Gly Leu Ser Tyr Glu Gly Leu Leu Arg Lys Tyr Gly Gly Leu Ser 
305 310 315 320 

Gly Leu Lys Gly Thr Leu Lys Lys Lys He Asn Leu Leu 
325 330 



<210> 4 
<211> 290 
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<212> PRT 

<213> Lettuce Big-vein Virus 
<400> 4 

Met Ser Leu Lys Ser Ala Pro Tyr Leu Ser Glu lie Ser Val Ser Asn 
15 10 15 

Gly Asp Ser Gly He Gly Phe Asp Gly Gly Cys Ala Asp Pro Tyr Ala 
20 25 30 

Pro Ser Arg Val Pro Ser Arg Arg Trp Asp Tyr Ser Thr Lys Trp Asp 
35 40 45 

Met Lys He Thr Gly Ala Ala Arg Glu Phe Asn Leu Ser Lys Gin Pro 
50 55 60 

Val Leu Thr Gly Leu He Asn Ser Met Arg Met Lys Thr Ser Leu Thr 
65 70 75 80 

His Pro Glu He His Val Val Trp Arg Gly Leu Val Pro Pro Ala Val 
85 90 95 

Cys Arg Asp Asp Val Val Val Thr Leu Arg Phe Thr Pro Asp Arg Ser 
100 105 110 



Glu Lys Met Gly Leu He Ala Gin His Thr His Gly Met His Leu Tyr 
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115 120 125 

Met His His Val Phe Tyr Pro Ser His Ser He Arg Val Gly Pro Gly 
130 135 140 

Glu Pro Leu Pro Trp Ala Val Gly Phe Ser Val Pro Asp Phe Ser Leu 
145 150 155 160 

Asp Pro Asn Tyr Thr He Ala Glu Val His Val Arg Leu Thr Gly Tyr 
165 170 175 

Phe Ser Glu Leu Pro Glu Tyr Asp He Gin Arg Asp Ser Glu Leu He 
180 185 190 

Ser He Val Pro Met Glu Glu His Val Thr Gly Tyr Ala Thr Ser Ala 
195 200 205 

Pro Arg He Pro Asn Thr Ala Trp Val Ala Arg Gly Tyr Lys lie Gly 
210 215 220 

Val Asn Gly Asn Ser Leu Ala Lys Lys He Lys Phe Leu Gin Glu lie 
225 230 235 240 



Gly Val Asp lie Glu Ala Leu Arg Met Val Gly Gin Leu Asp Asn Thr 
245 250 255 
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Leu Lys Lys Val Ser Pro Arg Ala lie Asp Gly Ser Pro Ser Ala Glu 
260 265 270 

Ala Lys Ser Glu Ala Ala Arg Leu Val Asn Ala His Val Lys Thr Leu 
275 280 285 

Thr Ala 
290 



<210> 5 
<211> 164 
<212> PRT 

<213> Lettuce Big-vein Virus 
<400> 5 

Met Asp Glu Glu Asn Val Asp lie Thr Glu Asp Glu Leu Ser Val He 
15 10 15 

Ser Asp Leu Glu Leu Asp Ser He Thr Arg Val Val Gly Thr Asn Glu 
20 25 30 

lie Lys Thr Tyr Glu Asp Tyr Lys Leu Glu Glu Ala Asn Tyr Leu Lys 
35 40 45 



Val Leu Asp He lie Lys Lys Phe Ser Thr Ser Asp Thr Cys Glu Cys 
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50 55 60 

Tyr Arg Cys Glu Leu Phe Glu Arg Gly Asp lie Gly Lys Phe Leu Thr 
65 70 75 80 

Arg Ser Glu Phe Ser Lys Leu Ala Val Leu Tyr Trp Glu Arg Cys Gly 
85 90 95 

Arg Pro Arg Asn Ser Glu Ala Leu Glu Ala Phe He Gly Arg His He 
100 105 110 

Cys He Arg Cys Ala Ala Ser He Leu Leu Ser His His Pro Val He 
115 120 125 

Ala Met Arg Ala Asp Met Arg Leu Arg Glu He Tyr He Glu Asn Gly 
130 135 140 

Asp Lys Pro Ala Ser Ser Ser Gly Thr Leu Phe Ser Ala Lys Gly Lys 
145 150 155 160 

Gly Pro Arg He 



<210> 6 
<211> 368 
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<212> PRT 

<213> Lettuce Big-vein Virus 
<400> 6 

Met Ala Glu Arg Cys Phe Glu Ala Ala Met Thr Tyr Met He Pro Asn 
15 10 15 

Lys Gin Ser Val Glu Val Phe Glu Gly Leu Leu Gly He Leu Asp Pro 
20 25 30 

Val Leu Thr Ser Lys His Val Arg Arg Val Tyr Gin Glu He Thr Val 
35 40 45 

Ser Phe Leu Met lie Ser Leu He Ser Asp Gin Val Asp Ser Lys Gly 
50 55 60 

He Val Arg Met Ser Asp Ser Gin Gly Asp Asp Asp Asp Ser Leu Ser 
65 70 75 80 

Ser Leu Thr Trp Asn Ser Lys Asn Lys Leu Trp Gly Phe Leu Val Asn 
. 85 90 95 

Pro Val Pro lie Thr Ser Ser Asp Leu Glu Lys Arg Leu Arg He Ser 
100 105 110 



Cys Met lie Ser Ser Asn Ala Tyr Arg He Gly Thr Asn Val Ala Gin 
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115 120 125 

Val Arg Phe Leu Leu Arg He Gly Thr Phe Pro Leu Val Leu Ser Arg 
130 135 140 

Glu Leu Gly Phe Leu Cys Pro Ser Ser Ser Arg Phe Pro Ser Val He 
145 150 155 160 

Phe Val Ser Pro Asp Lys Gin Thr Glu Met Leu Arg He He Ser Ser 
165 170 175 

Tyr Tyr Ser Val Gly Asp Thr Glu Glu Lys Asn Cys Trp Gly He Leu 
180 185 190 

Gly Glu Arg Tyr Leu Thr Thr He Ser Glu Asp He Ser Asn Leu Val 
195 200 205 

Val Met Ala Phe Pro Phe Leu Gin Gly Ala Phe His Cys Ser Ser Val 
210 215 220 

Tyr Tyr Leu Asn Phe Gly Cys Lys Met Ala Ala Glu Gly Phe His Ala 
225 230 235 240 



He Ala Arg Glu Glu Leu Arg He Ala Leu Ser Asn Pro Val Leu Trp 
245 250 255 
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Ser Asp Cys Pro Leu Lys Arg Val Tyr Asp Ser Leu Leu Gin Arg lie 
260 265 270 

Pro Thr Gly Val His He Ser His Ser Glu Glu Lys Gly Asp Pro Thr 
275 280 285 

Phe Leu Pro Leu Ala Glu Tyr Cys Ser Ser His Arg Glu Cys Trp He 
290 295 300 

Cys Gly Asp Leu Lys Leu Gly Val Asp Arg Gly He Gly Ala Asp Phe 
305 310 315 320 

Arg His Leu Ser Glu Arg Arg Thr Ser Ser Pro Asp Gly Leu Asp Ala 
325 330 335 

Val Met Ser Ala Val Ser Arg Met He Tyr His His Trp Ser He Pro 
340 345 350 

Ser Trp Val Ser Gly Ala Phe Lys He Ala Lys Phe lie Gly Ala His 
355 360 365 

<210> 7 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
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19 



<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<220> 

<221> modified_base 
<222> (6) 
<223> i 

<220> 

<221> modif ied_base 
<222> (21) 
<223> i 



<400> 



7 



garwsntggg aygaygarws nac 



23 



<210> 8 



<211> 23 



<212> DNA 



<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 
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<220> 

<221> modif ied_base 
<222> (15) 
<223> i 

<220> 

<221> modified_base 
<222> (18) 
<223> i 

<220> 

<221> modified_base 
<222> (21) 
<223> i 

<400> 8 

gcrtcdatrt artcnacncc ngg 23 

<210> 9 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<220> 

<221> modifieclbase 
<222> (6) 
<223> i 

<220> 

<221> modified_base 
<222> (12) 
<223> i 

<220> 

<221> modif ied_base 
<222> (15) 
<223> i 

<220> 

<221> modified_base 
<222> (18) 
<223> i 

<220> 

<221> modified_base 
<222> (21) 
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22 



<223> i 



<400> 9 



aayytngarg tnccnggngt nga 



23 



<210> 10 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :an artificially- 
synthesized primer sequence 

<400> 10 

gtttttgacc ctgatag 17 

<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence :an artificially 
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23 



synthesized primer sequence 
<400> 11 

gtcgactcta gacacttgtt gtttgtcgtg 30 

<210> 12 
<211> 6793 
<212> DNA 

<213> Lettuce Big-vein Virus 

<220> 
<221> CDS 

<222> (337).. (6459) 
<400> 12 

cgagacgcat attcatacta aaattccaac aaatcaaaac cttttaacgc ccgataaaca 60 
gcctttcgtc gaggcattca gcgaccctat cgtttctgtt ttgatgaatg ttgtgtattt 120 
tatgttttcc gtgtttccat catccgattt tttccagatt tccctatctc caggttcttg 180 
agacccttat ttctcttctt tcttctatta ctccctatcc ccgtaaccct taggattctg 240 
aaccgttcag actctgagag taggatatac gtaaaaaaac gagaacaaaa ttcgctttta 300 
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aacattataa tatttagtaa gaactaagac aacgaa atg tct eta gca age aga 354 

Met Ser Leu Ala Ser Arg 
1 5 

atg aca agt gtt gga ggg get gac aat tac gga gaa teg gat tac gga 40Z 

Met Thr Ser Val Gly Gly Ala Asp Asn Tyr Gly Glu Ser Asp Tyr Gly 
10 15 20 

tgg gat gag act gtt tta ggg gat atg cat ctt aac age gcg ate aac 450 
Trp Asp Glu Thr Val Leu Gly Asp Met His Leu Asn Ser Ala He Asn 
25 30 35 

ttg gat eta ttc aag gag ttc eta cac ata gat ccc ccc gtt tac aag 498 
Leu Asp Leu Phe Lys Glu Phe Leu His He Asp Pro Pro Val Tyr Lys 
40 45 50 

gtc aag gaa aat cac agg tta aca gaa gag eta aga gaa ctt caa tec 546 
Val Lys Glu Asn His Arg Leu Thr Glu Glu Leu Arg Glu Leu Gin Ser 
55 60 65 70 

ctg gec aga aag ggc tea aag ata gag ate ggg ttt cag aga ctg ttt 594 
Leu Ala Arg Lys Gly Ser Lys lie Glu He Gly Phe Gin Arg Leu Phe 
75 80 85 

get cgc atg ttc ccc aga gac gga aat etc ata ccc atg gat age acg 642 

r 

Ala Arg Met Phe Pro Arg Asp Gly Asn Leu He Pro Met Asp Ser Thr 
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90 



95 



100 



atg acc aga atg ata atg aag ata ate aga gac teg ggt ace aaa tac 
Met Thr Arg Met lie Met Lys lie He Arg Asp Ser Gly Thr Lys Tyr 
105 110 115 



690 



aag ctg gga ate cca ctg ctt gga ate teg gag gaa atg ate aag aaa 738 
Lys Leu Gly lie Pro Leu Leu Gly He Ser Glu Glu Met He Lys Lys 
120 125 130 



ggg gec atg gtt ccc age aac etc gta tat age ttc aac tgc ttt etc 
Gly Ala Met Val Pro Ser Asn Leu Val Tyr Ser Phe Asn Cys Phe Leu 
135 140 145 150 



786 



aac ate ata tac ggg aga tea gaa tgg ata agg tea gaa ggt att gec 
Asn lie He Tyr Gly Arg Ser Glu Trp He Arg Ser Glu Gly He Ala 
155 160 165 



834 



att cgt ttc aaa atg tat gaa cat gga cga ttc ate agg aga gac ttg 882 
He Arg Phe Lys Met Tyr Glu His Gly Arg Phe He Arg Arg Asp Leu 
170 175 180 



acg ate age gag aaa gag tac aac ttc ate gtc ggg aag gag gtg gtc 
Thr He Ser Glu Lys Glu Tyr Asn Phe He Val Gly Lys Glu Val Val 
185 190 195 



930 
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gag ata aga gca teg agg aga aag gag aga ttc ata gca gat tac aac 978 
Glu He Arg Ala Ser Arg Arg Lys Glu Arg Phe lie Ala Asp Tyr Asn 
200 205 210 

tct etc tta ctg ctg ttg gat gtt gca gga caa cga ata tgt gca cat 1026 
Ser Leu Leu Leu Leu Leu Asp Val Ala Gly Gin Arg lie Cys Ala His 
215 220 225 230 

eta tgt tct cag etc ggg gaa ata tec ggt gtt cca ggt tea etc tct 1074 
Leu Cys Ser Gin Leu Gly Glu lie Ser Gly Val Pro Gly Ser Leu Ser 
235 240 245 

cga tac cat ctg gag act eta tgt act gee ggg gat aga atg ata gaa 1122 
Arg Tyr His Leu Glu Thr Leu Cys Thr Ala Gly Asp Arg Met He Glu 
250 255 260 

aga tgc ggt aac aag gca tac gag gtt eta gga atg tat gag get etc 1170 
Arg Cys Gly Asn Lys Ala Tyr Glu Val Leu Gly Met Tyr Glu Ala Leu 
265 270 275 

tgc gtg gga agg etc ttg gaa aac aac cca gac gga ata aca gac cat 1218 
Cys Val Gly Arg Leu Leu Glu Asn Asn Pro Asp Gly He Thr Asp His 
280 285 290 

aca cag ttc tct gcg aac tgt gaa gag gaa eta cag gag eta att gec 1266 
Thr Gin Phe Ser Ala Asn Cys Glu Glu Glu Leu Gin Glu Leu He Ala 
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295 300 305 310 

ggg tct gtc gaa cca gca ttc atg aag agt cag gtg gat ttg ate aaa 1314 

Gly Ser Val Glu Pro Ala Phe Met Lys Ser Gin Val Asp Leu He Lys 
315 320 325 

act aca ctg gag aag atg aaa aat cag gat ata teg aac get ttc tgt 1362 

Thr Thr Leu Glu Lys Met Lys Asn Gin Asp He Ser Asn Ala Phe Cys 
330 335 340 

eta tac aga gtc tgg gga cat cca aca gtg gac ata tat gag ggg atg 1410 

Leu Tyr Arg Val Trp Gly His Pro Thr Val Asp lie Tyr Glu Gly Met 
345 350 355 

aaa aaa gtg cat act ata ggg aca aaa gtg aag gtg att cct ccg aat 1458 

Lys Lys Val His Thr He Gly Thr Lys Val Lys Val He Pro Pro Asn 
360 365 370 

eta gga aca ate atg gta tgc caa ttc agg aag atg ttc atg tea acc 1506 

Leu Gly Thr He Met Val Cys Gin Phe Arg Lys Met Phe Met Ser Thr 

375 380 385 390 



ttc ttc aag aag cat cat agg tac cca ccc ate acg gga acc cca gga 
Phe Phe Lys Lys His His Arg Tyr Pro Pro He Thr Gly Thr Pro Gly 
395 400 405 



1554 
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gaa tat eta gag aga tgt eta aag gac aat gtc gcg ate agg ata gag 1602 
Glu Tyr Leu Glu Arg Cys Leu Lys Asp Asn Val Ala He Arg He Glu 
410 415 420 

eac ctt gca tac aat eta aga gac ttc gag ttc ate aga ata ggg gag 1650 
His Leu Ala Tyr Asn Leu Arg Asp Phe Glu Phe lie Arg lie Gly Glu 
425 430 435 

aca tac agt gtt cca gac aca ttc gat atg tgt cat gtg etc aat gac 1698 
Thr Tyr Ser Val Pro Asp Thr Phe Asp Met Cys His Val Leu Asn Asp 
440 445 450 

aaa gca gtc agt ccc gac atg tea gag etc tta gag tea ata aag aac 1746 
Lys Ala Val Ser Pro Asp Met Ser Glu Leu Leu Glu Ser He Lys Asn 
455 460 465 470 

ggg aaa gga act agt tgt gga gca aaa aga agg gga ata ttg aga tgg 1794 
Gly Lys Gly Thr Ser Cys Gly Ala Lys Arg Arg Gly lie Leu Arg Trp 
475 480 485 

atg gag gga gac agt ctg aac tgt aaa tea ttt etc tea gac att gat 1842 
Met Glu Gly Asp Ser Leu Asn Cys Lys Ser Phe Leu Ser Asp He Asp 
490 495 500 

gaa aag gga ctg age gag gag gat ctt ctg ata gga atg tat gag aag 1890 
Glu Lys Gly Leu Ser Glu Glu Asp Leu Leu He Gly Met Tyr Glu Lys 
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505 510 515 

gag cga gag ate aag gtt get get aga atg tac tct ctg atg aca gag 1938 
Glu Arg Glu He Lys Val Ala Ala Arg Met Tyr Ser Leu Met Thr Glu 
520 525 530 

agg atg aga tac tat ttt gtc ttg act gaa ggg etc att gca gac tac 1986 
Arg Met Arg Tyr Tyr Phe Val Leu Thr Glu Gly Leu lie Ala Asp Tyr 
535 540 545 550 

ata ctg ccc cat ttc cct gag ate aca atg aag gac age ctg aac gta 2034 
lie Leu Pro His Phe Pro Glu lie Thr Met Lys Asp Ser Leu Asn Val 
555 560 565 

tta ctg aag aag atg tgg gag tct gga gga cag aga agt ata gga tea 2082 
Leu Leu Lys Lys Met Trp Glu Ser Gly Gly Gin Arg Ser lie Gly Ser 
570 575 580 

atg gat gtg aac ata aac ate gac ttc tec aag tgg aat aca aac atg 2130 
Met Asp Val Asn He Asn He Asp Phe Ser Lys Trp Asn Thr Asn Met 
585 590 595 

aga gaa ggg ccc ace agt gac aca ttc aga gag atg gac gga ata ttt 2178 
Arg Glu Gly Pro Thr Ser Asp Thr Phe Arg Glu Met Asp Gly lie Phe 
600 605 610 
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ggg ttc aaa agg ttg ata gcc aga aca cat gag ate ttc aat gca tct 2226 
Gly Phe Lys Arg Leu lie Ala Arg Thr His Glu He Phe Asn Ala Ser 
615 620 625 630 

ctg gtc tat tea gca tea ggg aag tac ctt cct ace ate gag gac ggt 2274 
Leu Val Tyr Ser Ala Ser Gly Lys Tyr Leu Pro Thr He Glu Asp Gly 
635 640 645 

aga ate eta gat gat cct ccc atg tgt tac aga ggg cac eta gga ggg 2322 
Arg He Leu Asp Asp Pro Pro Met Cys Tyr Arg Gly His Leu Gly Gly 
650 655 660 

ttc gag ggg ctg agg cag aag gga tgg aca gta gca act gta tgc ttg 2370 
Phe Glu Gly Leu Arg Gin Lys Gly Trp Thr Val Ala Thr Val Cys Leu 
665 670 675 

etc gca tat etc tea gag cag aac aag ate cag atg aag ttg atg gga 2418 
Leu Ala Tyr Leu Ser Glu Gin Asn Lys He Gin Met Lys Leu Met Gly 
680 685 690 

cag ggt gac aat cag ate ate agg eta agg atg ccg acc age tac tgg 2466 
Gin Gly Asp Asn Gin He He Arg Leu Arg Met Pro Thr Ser Tyr Trp 
695 700 705 710 

gat age tta cga etc aca gag gag atg aag aag aag gag gcc agg att 2514 
Asp Ser Leu Arg Leu Thr Glu Glu Met Lys Lys Lys Glu Ala Arg He 



WO 01/90362 




PCT/JP01/04268 



715 720 725 

eta tct gac aag ttc gtg cat gag atg gac ata ata ttc aca gga gta 2562 
Leu Ser Asp Lys Phe Val His Glu Met Asp He lie Phe Thr Gly Val 
730 735 740 

gga ctt ccg ate aag gtc aga gag aca tgg aaa teg aca cga ctt ttc 2610 
Gly Leu Pro lie Lys Val Arg Glu Thr Trp Lys Ser Thr Arg Leu Phe 
745 750 755 

atg tac gga aag gta atg eta tta gac gga egg cag etc cct caa tgg 2658 
Met Tyr Gly Lys Val Met Leu Leu Asp Gly Arg Gin Leu Pro Gin Trp 
760 765 770 

tat aag aaa act etc aga tea tat get eta age aat gag gga acc ctg 2706 
Tyr Lys Lys Thr Leu Arg Ser Tyr Ala Leu Ser Asn Glu Gly Thr Leu 
775 780 785 790 

aca ate agt ggg gtg ate gga acc ate get acc aac atg tgt gcg gca 2754 
Thr He Ser Gly Val He Gly Thr He Ala Thr Asn Met Cys Ala Ala 
795 , 800 805 



gga gga gga agt gaa gtg ccc tgt gtt atg tat etc ttc ttc ttg ttg 
Gly Gly Gly Ser Glu Val Pro Cys Val Met Tyr Leu Phe Phe Leu Leu 
810 815 820 



2802 
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ttg gcg gag tgg tea etc gag ttc atg ttc agg tat cat ccg ttc aca 2850 
Leu Ala Glu Trp Ser Leu Glu Phe Met Phe Arg Tyr His Pro Phe Thr 
825 830 835 

agg gtt ggg ate aag gat ggg agt tea atg gag ttt cga ctg aac gag 2898 
Arg Val Gly He Lys Asp Gly Ser Ser Met Glu Phe Arg Leu Asn Glu 
840 845 850 

aag gga gga tat gtt cat aag cag act cga aag aca aac aat ctg tgg 2946 
Lys Gly Gly Tyr Val His Lys Gin Thr Arg Lys Thr Asn Asn Leu Trp 
855 860 865 870 

ctg aag tec etc ttg gtc eta gtg cct act gec gtg gga gga agt gtt 2994 
Leu Lys Ser Leu Leu Val Leu Val Pro Thr Ala Val Gly Gly Ser Val 
875 880 885 

act att cct etc acc gga ttc ata atg aga gga ttt cct gac aaa get 3042 
Thr He Pro Leu Thr Gly Phe lie Met Arg Gly Phe Pro Asp Lys Ala 
890 895 900 

tea gag ggt tat gcg tgg ctg aaa ttc tta ggg tea tea aag tct cct 3090 
Ser Glu Gly Tyr Ala Trp Leu Lys Phe Leu Gly Ser Ser Lys Ser Pro 
905 910 915 



ate cag ggc ttc ctg aag aac ttc tat acc ttc ctt ccc aac gat acc 
He Gin Gly Phe Leu Lys Asn Phe Tyr Thr Phe Leu Pro Asn Asp Thr 



3138 



WO 01/90362 




PCT/JP01/04268 



920 925 930 

gta gaa gee gac atg tta gtg cag tec cct ttc tct ctg aac cat aag 3186 
Val Glu Ala Asp Met Leu Val Gin Ser Pro Phe Ser Leu Asn His Lys 
935 940 945 950 

aga cct cca aca ccc ggg tta caa acg aaa gag aac ata aga gaa tgg 3234 
Arg Pro Pro Thr Pro Gly Leu Gin Thr Lys Glu Asn He Arg Glu Trp 
955 960 965 

ctg ctt tea aca ccg aga ttc caa cag aac cga ttc att cga age atg 3282 
Leu Leu Ser Thr Pro Arg Phe Gin Gin Asn Arg Phe He Arg Ser Met 
970 975 980 

cag gtt etc eta tea ggg ttt gac aag aaa agt gtt tgc cgt gaa etc 3330 
Gin Val Leu Leu Ser Gly Phe Asp Lys Lys Ser Val Cys Arg Glu Leu 
985 990 995 

eta acg gag aga atg aat ccg ctg ate agt cac gaa gtc tat gag acc 3378 
Leu Thr Glu Arg Met Asn Pro Leu lie Ser His Glu Val Tyr Glu Thr 
1000 1005 1010 

ttt ggg cat gtt tac tgt gag ggg ate gta gcc agg gta gag aac act 3426 
Phe Gly His Val Tyr Cys Glu Gly He Val Ala Arg Val Glu Asn Thr 
1015 1020 1025 1030 
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cga acg ata cga aca ctt cat etc age aga gag gac aga aag cca ate 3474 
Arg Thr lie Arg Thr Leu His Leu Ser Arg Glu Asp Arg Lys Pro He 
1035 1040 1045 

gtg gca aag eta atg act gat gag atg gca tac ata gca tat atg tgg 3522 
Val Ala Lys Leu Met Thr Asp Glu Met Ala Tyr He Ala Tyr Met Trp 
1050 1055 1060 

tgg agg ggg aat act aag ggt gaa gtt ttt gag gaa tgt gca aca aag 3570 
Trp Arg Gly Asn Thr Lys Gly Glu Val Phe Glu Glu Cys Ala Thr Lys 
1065 1070 1075 

cag get egg aaa ggt aga aat gtt ggc tgg aaa aga gag ate atg gga 3618 
Gin Ala Arg Lys Gly Arg Asn Val Gly Trp Lys Arg Glu He Met Gly 
1080 1085 1090 

att acc aca cct cat cct ctg gaa gtg eta ttc caa agt gta tgc aga 3666 
He Thr Thr Pro His Pro Leu Glu Val Leu Phe Gin Ser Val Cys Arg 
1095 1100 1105 1110 

cct ggg gac caa tgc caa aga tea gat gac tac ate aca teg aag ctt 3714 
Pro Gly Asp Gin Cys Gin Arg Ser Asp Asp Tyr He Thr Ser Lys Leu 
1115 1120 1125 

gta gac gac ggg aag ttt ccc cca ttc ctt ggg age aag ate aag aac 3762 
Val Asp Asp Gly Lys Phe Pro Pro Phe Leu Gly Ser Lys He Lys Asn 
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1130 



1135 



1140 



aag gtg tac teg ctg cag gac gaa gaa gcg aga aga gaa cca ctg ate 
Lys Val Tyr Ser Leu Gin Asp Glu Glu Ala Arg Arg Glu Pro Leu He 
1145 1150 1155 



3810 



aaa acc ggg get aga ttg gee aga cag ttc aat tgg ate gga atg gga 3858 
Lys Thr Gly Ala Arg Leu Ala Arg Gin Phe Asn Trp He Gly Met Gly 
1160 1165 1170 



gag aat atg aga gga ttg gtc tta aag aat gta ggg tec ata tgc gat 
Glu Asn Met Arg Gly Leu Val Leu Lys Asn Val Gly Ser He Cys Asp 
1175 1180 1185 1190 



3906 



gtg tea gta ttt gac aag ttc gtt gat gat gat ccc tea gac aac eta 3954 
Val Ser Val Phe Asp Lys Phe Val Asp Asp Asp Pro Ser Asp Asn Leu 
1195 1200 1205 

tac act ggg tct etc atg cac agg ttt acc ccc tec tct gtc tct gaa 4002 
Tyr Thr Gly Ser Leu Met His Arg Phe Thr Pro Ser Ser Val Ser Glu 
1210 1215 1220 



ggc tgc ttc ate aac tat gca cct caa gtc ggt cac aag gtc ttc atg 
Gly Cys Phe He Asn Tyr Ala Pro Gin Val Gly His Lys Val Phe Met 
1225 1230 1235 
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tct tea gat aca etc ccc tct etc tec aga ggc cag aca aac tac aca 4098 
Ser Ser Asp Thr Leu Pro Ser Leu Ser Arg Gly Gin Thr Asn Tyr Thr 
1240 1245 1250 

ttt cat ttc caa gca atg tac tgc ttt ctt caa tac age ata tec aaa 4146 
Phe His Phe Gin Ala Met Tyr Cys Phe Leu Gin Tyr Ser He Ser Lys 
1255 1260 1265 1270 

tea ggg aat gaa gga tea tac cat cat cat ate atg tgc caa gac tgt 4194 
Ser Gly Asn Glu Gly Ser Tyr His His His He Met Cys Gin Asp Cys 
1275 1280 1285 

gta gtc cct gtc gaa gat gaa ttc gat gac ate cct aat gaa act cca 4242 
Val Val Pro Val Glu Asp Glu Phe Asp Asp He Pro Asn Glu Thr Pro 
1290 1295 1300 

age ata gta aag gca caa gaa gag caa tac gtc teg ata ate aga aca 4290 
Ser He Val Lys Ala Gin Glu Glu Gin Tyr Val Ser He He Arg Thr 
1305 1310 1315 

acg tta ggg tac att cat acg aag ccc agg agt gcg atg gtc ttg gag 4338 
Thr Leu Gly Tyr He His Thr Lys Pro Arg Ser Ala Met Val Leu Glu 
1320 1325 1330 

gac aag age ccc ata gga aga tac ate gag gat gtg gaa gga cac gag 4386 
Asp Lys Ser Pro He Gly Arg Tyr He Glu Asp Val Glu Gly His Glu 
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1335 1340 1345 1350 

aag gaa eta tac tea ggg gtt gtc gag tta ctg tgc tgg aaa tec gca 4434 
Lys Glu Leu Tyr Ser Gly Val Val Glu Leu Leu Cys Trp Lys Ser Ala 
1355 1360 1365 

ttg gag ate tta ggt aga aca aga gac act cat gca aca gtc ggg aca 4482 
Leu Glu lie Leu Gly Arg Thr Arg Asp Thr His Ala Thr Val Gly Thr 
1370 1375 1380 

gaa gac eta cag ggg tgg ccc aga ata tac gee tat aag gtc tea aga 4530 
Glu Asp Leu Gin Gly Trp Pro Arg He Tyr Ala Tyr Lys Val Ser Arg 
1385 1390 1395 

agg cac ate ata gga aag gtg ace tea ttc ate eta tac ate ctg gca 4578 
Arg His He He Gly Lys Val Thr Ser Phe lie Leu Tyr lie Leu Ala 
1400 1405 1410 

gta caa ata gga gag etc cct ctt cct tac age atg gag aga gtt age 4626 
Val Gin He Gly Glu Leu Pro Leu Pro Tyr Ser Met Glu Arg Val Ser 
1415 1420 1425 1430 

gga ttt tct 4674 
Gly Phe Ser 
1445 



cga cga gcg ata gat gta gtc tea cga gtc ggt ctt gag 
Arg Arg Ala He Asp Val Val Ser Arg Val Gly Leu Glu 
1435 1440 
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gca gtt gcc tct ctt tgt eta ggg aga gat ate ccg atg gtg aat gat 4722 
Ala Val Ala Ser Leu Cys Leu Gly Arg Asp He Pro Met Val Asn Asp 
1450 1455 1460 

gtc gtg acc ate gta gat ggg ttt get tat cca gag act gtg tec gtc 4770 
Val Val Thr He Val Asp Gly Phe Ala Tyr Pro Glu Thr Val Ser Val 
1465 1470 1475 

tgc etc aga tec ate aag gca tct ate ctt atg acc ata ggc aag gtg 4818 
Cys Leu Arg Ser He Lys Ala Ser He Leu Met Thr He Gly Lys Val 
1480 1485 1490 

ate aga gtg gat ggt ttc atg teg aga agg agt gta tat ccg aca gag 4866 
He Arg Val Asp Gly Phe Met Ser Arg Arg Ser Val Tyr Pro Thr Glu 
1495 1500 1505 1510 

tea atg acc teg gac gat ttt ctg agg ate ttg gga ttc aag get gtc 4914 
Ser Met Thr Ser Asp Asp Phe Leu Arg He Leu Gly Phe Lys Ala Val 
1515 1520 1525 

ate ttc tat ggg tgc aca aag ate cac gaa aag tgc caa eta aag gga 4962 
He Phe Tyr Gly Cys Thr Lys He His Glu Lys Cys Gin Leu Lys Gly 
1530 1535 1540 

ctt gac caa gtg acc tac gca gaa atg atg tgt cat cat aga tgt eta 5010 
Leu Asp Gin Val Thr Tyr Ala Glu Met Met Cys His His Arg Cys Leu 
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1545 1550 1555 

gag aaa etc eta tct tec aac etc eta acc cac atg ace atg gac aga 5058 
Glu Lys Leu Leu Ser Ser Asn Leu Leu Thr His Met Thr Met Asp Arg 
1560 1565 1570 

gec atg aag tat eta ccc ate aaa ate acc aaa att etc cct aag ate 5106 
Ala Met Lys Tyr Leu Pro He Lys lie Thr Lys He Leu Pro Lys lie 
1575 1580 1585 1590 

tct tec aca aga ccg aac aca att gec gtg aca aga gaa gta gag act 5154 
Ser Ser Thr Arg Pro Asn Thr He Ala Val Thr Arg Glu Val Glu Thr 
1595 1600 1605 



gag aat cga gag ttt tec gac acc ttc ccc att gat gag aga gtg aca 5202 
Glu Asn Arg Glu Phe Ser Asp Thr Phe Pro lie Asp Glu Arg Val Thr 
1610 1615 1620 

tat cca gaa atg gat etc aaa acc aat cag atg ate cag tat ccc aca 5250 
Tyr Pro Glu Met Asp Leu Lys Thr Asn Gin Met He Gin Tyr Pro Thr 
1625 1630 1635 



tea age ata tac aaa tgg agt gac ate ctt etc gga att gaa cat 
Ser Ser He Tyr Lys Trp Ser Asp He Leu Leu Gly He Glu His 
1640 1645 1650 



tac 
Tyr 
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gat cat gta gta gtc atg gga gat ggc act gga ggt aca tea atg gtt 5346 
Asp His Val Val Val Met Gly Asp Gly Thr Gly Gly Thr Ser Met Val 
1655 1660 1665 1670 

get gcg cac atg ttc ccg aac tec acc ata tat cct atg gca etc eta 5394 
Ala Ala His Met Phe Pro Asn Ser Thr He Tyr Pro Met Ala Leu Leu 
1675 1680 1685 

gaa agt aag aat ctg ate cct caa gac atg gaa tea ctt gee cct cct 5442 
Glu Ser Lys Asn Leu He Pro Gin Asp Met Glu Ser Leu Ala Pro Pro 
1690 1695 1700 

atg tec agg aag ctt aca aat gta gat tea tec etc ctg ate gat etc 5490 
Met Ser Arg Lys Leu Thr Asn Val Asp Ser Ser Leu Leu He Asp Leu 
1705 1710 1715 

cct gat gac ate aga aag ccc aca ttc agg act agg atg eta gag aga 5538 
Pro Asp Asp He Arg Lys Pro Thr Phe Arg Thr Arg Met Leu Glu Arg 
1720 1725 1730 

gta teg etc atg cga gga aac att etc ate ate tct gac att gag gga 5586 
Val Ser Leu Met Arg Gly Asn lie Leu He He Ser Asp He Glu Gly 
1735 1740 1745 1750 



act gga aca ttg ttc agg gac ata gta tec aca tgt eta tac atg cct 
Thr Gly Thr Leu Phe Arg Asp He Val Ser Thr Cys Leu Tyr Met Pro 
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1755 1760 1765 

aca tea acg gat gtt etc atg aaa aca cat eta gca gac etc tgt gga 5682 
Thr Ser Thr Asp Val Leu Met Lys Thr His Leu Ala Asp Leu Cys Gly 
1770 1775 1780 

tea tat tac atg atg aag ggt gca gga agg att agg etc aga ggt agt 5730 
Ser Tyr Tyr Met Met Lys Gly Ala Gly Arg He Arg Leu Arg Gly Ser 
1785 1790 1795 

egg ttg gcg aac etc aga tat gga gaa gta ttc gtc tea ttc aga gtc 5778 
Arg Leu Ala Asn Leu Arg Tyr Gly Glu Val Phe Val Ser Phe Arg Val 
1800 1805 1810 

acc gga ggg aac ate aga ccg aac aga aga ggg ctg ggg aac tgc att 5826 
Thr Gly Gly Asn He Arg Pro Asn Arg Arg Gly Leu Gly Asn Cys He 
1815 1820 1825 1830 

cag gag gtg atg ate ggg etc atg aat acc cag ata gag aca gca act 5874 
Gin Glu Val Met He Gly Leu Met Asn Thr Gin He Glu Thr Ala Thr 
1835 1840 1845 



gga atg 
Gly Met 



etc teg cag ate gag 
Leu Ser Gin He Glu 
1850 



tec atg ttc ccc ttg get get gac atg 
Ser Met Phe Pro Leu Ala Ala Asp Met 
1855 1860 
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age atg aac ata get atg atg aag atg gee tea tgg gga gga tea ttc 5970 
Ser Met Asn He Ala Met Met Lys Met Ala Ser Trp Gly Gly Ser Phe 
1865 1870 1875 

teg agg aag gtt ctg gga gaa gat ggg etc aag ctg atg gga tat gtc 6018 
Ser Arg Lys Val Leu Gly Glu Asp Gly Leu Lys Leu Met Gly Tyr Val 
1880 1885 1890 



tac caa tac ate aat aca cac tac cat ttt gee tea tec tct tac agg 6066 
Tyr Gin Tyr lie Asn Thr His Tyr His Phe Ala Ser Ser Ser Tyr Arg 
1895 1900 1905 1910 

ccc gga gac aac aga aca gta aca cca agg aga aaa gag gat ctg acc 6114 
Pro Gly Asp Asn Arg Thr Val Thr Pro Arg Arg Lys Glu Asp Leu Thr 
1915 1920 1925 



aag etc ctg tgc tec att atg ttg ggg gtt tat gga gaa gat aca gag 
Lys Leu Leu Cys Ser He Met Leu Gly Val Tyr Gly Glu Asp Thr Glu 
1930 1935 1940 



6162 



act att gag gaa gtg teg aag tat acg ttg ate ggg age aag aaa gga 6210 
Thr He Glu Glu Val Ser Lys Tyr Thr Leu lie Gly Ser Lys Lys Gly 
1945 1950 1955 



gta cca gga aag agt tac ttc aag gtt ctg atg tgg aaa act ggg acc 6258 
Val Pro Gly Lys Ser Tyr Phe Lys Val Leu Met Trp Lys Thr Gly Thr 
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1960 1965 1970 

aag aga gcc ttg gaa cac gat gag tac atg gtt ggg aga gca ata agg 6306 
Lys Arg Ala Leu Glu His Asp Glu Tyr Met Val Gly Arg Ala He Arg 
1975 1980 1985 1990 

aac tac cgc acc aga att ctg gag gcc aag aaa ctg gat gga cct ata 6354 
Asn Tyr Arg Thr Arg He Leu Glu Ala Lys Lys Leu Asp Gly Pro He 
1995 2000 2005 

gga ttg cca ttc cat agt gga tec eta agg aag att gcc acc tgg gga 6402 
Gly Leu Pro Phe His Ser Gly Ser Leu Arg Lys He Ala Thr Trp Gly 
2010 2015 2020 

tac aag att cca ata tct gca age ggt gga tgg ata gac aat cac eta 6450 
Tyr Lys lie Pro lie Ser Ala Ser Gly Gly Trp He Asp Asn His Leu 
2025 2030 2035 

cag ate tga ggacccttgg aggatgaatg atgttgtgaa tagggagcac 6499 
Gin He 
2040 

gaatgtatga gcagacgatg aataagtccc aaatattaga aaaaacgaac ccagatagct 6559 



cagtgactgt taattcctgc acaggctaat ggatcaagat atctagacaa catccaaagt 6619 
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cggaagtagg gaaaatatcc gagcgtgtga acattggaaa aaatcaaaga cgaaaccccc 6679 
gggaataata aaacgttgga gtctcccagc ccgctaaagc aagttgagtt ctaacaaagc 6739 
cgtgttagtc ggggtcttga tttttatgat tttgttgtgc tgtgtttgcg accg 6793 . 

<210> 13 
<211> 2040 
<212> PRT 

<213> Lettuce Big-vein Virus 
<400> 13 

Met Ser Leu Ala Ser Arg Met Thr Ser Val Gly Gly Ala Asp Asn Tyr 
15 10 15 

Gly Glu Ser Asp Tyr Gly Trp Asp Glu Thr Val Leu Gly Asp Met His 
20 25 30 

Leu Asn Ser Ala He Asn Leu Asp Leu Phe Lys Glu Phe Leu His He 
35 40 45 

Asp Pro Pro Val Tyr Lys Val Lys Glu Asn His Arg Leu Thr Glu Glu 
50 55 60 

Leu Arg Glu Leu Gin Ser Leu Ala Arg Lys Gly Ser Lys He Glu lie 
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65 70 75 80 

Gly Phe Gin Arg Leu Phe Ala Arg Met Phe Pro Arg Asp Gly Asn Leu 
85 90 95 

He Pro Met Asp Ser Thr Met Thr Arg Met He Met Lys He lie Arg 
100 105 110 

Asp Ser Gly Thr Lys Tyr Lys Leu Gly lie Pro Leu Leu Gly He Ser 
115 120 125 

Glu Glu Met He Lys Lys Gly Ala Met Val Pro Ser Asn Leu Val Tyr 
130 135 140 

Ser Phe Asn Cys Phe Leu Asn He He Tyr Gly Arg Ser Glu Trp He 
145 150 155 160 

Arg Ser Glu Gly He Ala He Arg Phe Lys Met Tyr Glu His Gly Arg 
165 170 175 

Phe He Arg Arg Asp Leu Thr He Ser Glu Lys Glu Tyr Asn Phe He 
180 185 190 



Val Gly Lys Glu Val Val Glu He Arg Ala Ser Arg Arg Lys Glu Arg 
195 200 205 
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Phe He Ala Asp Tyr Asn Ser Leu Leu Leu Leu Leu Asp Val Ala Gly 
210 215 220 

Gin Arg He Cys Ala His Leu Cys Ser Gin Leu Gly Glu He Ser Gly 
225 230 235 240 

Val Pro Gly Ser Leu Ser Arg Tyr His Leu Glu Thr Leu Cys Thr Ala 
245 250 255 

Gly Asp Arg Met lie Glu Arg Cys Gly Asn Lys Ala Tyr Glu Val Leu 
260 265 270 

Gly Met Tyr Glu Ala Leu Cys Val Gly Arg Leu Leu Glu Asn Asn Pro 
275 280 285 

Asp Gly He Thr Asp His Thr Gin Phe Ser Ser Asn Cys Glu Glu Glu 
290 295 300 

Leu Gin Glu Leu He Ala Gly Ser Val Glu Pro Ala Phe Met Lys Ser 
305 310 315 320 

Gin Val Asp Leu He Lys Thr Thr Leu Glu Lys Met Lys Asn Gin Asp 
325 330 335 



He Ser Asn Ala Phe Cys Leu Tyr Arg Val Trp Gly His Pro Thr Val 
340 345 350 
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Asp He Tyr Glu Gly Met Lys Lys Val His Thr He Gly Thr Lys Val 
355 360 365 

Lys Val He Pro Pro Asn Leu Gly Thr He Met Val Cys Gin Phe Arg 
370 375 380 

Lys Met Phe Met Ala Thr Phe Phe Lys Lys His His Arg Tyr Pro Pro 
385 390 395 400 

He Thr Gly Thr Pro Gly Glu Tyr Leu Glu Arg Cys Leu Lys Asp Asn 
405 410 415 

Val Ala He Arg He Glu His Leu Ala Tyr Asn Leu Arg Asp Phe Glu 
420 425 430 

Phe He Arg He Gly Glu Thr Tyr Ser Val Pro Asp Thr Phe Asp Met 
435 440 445 

Cys His Val Leu Asn Asp Lys Ala Val Ser Pro Asp Met Ser Glu Leu 
450 455 460 

Leu Glu Ser lie Lys Asn Gly Lys Gly Thr Ser Cys Gly Ala Lys Arg 
465 470 475 480 



Arg Gly He Leu Arg Trp Met Glu Gly Asp Ser Leu Asn Cys Lys Ser 
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485 490 495 

Phe Leu Ser Asp He Asp Glu Lys Gly Leu Ser Glu Glu Asp Leu Leu 
500 505 510 

He Gly Met Tyr Glu Lys Glu Arg Glu He Lys Val Ala Ala Arg Met 
515 5E0 525 

Tyr Ser Leu Met Thr Glu Arg Met Arg Tyr Tyr Phe Val Leu Thr Glu 
530 535 540 

Gly Leu He Ala Asp Tyr He Leu Pro His Phe Pro Glu He Thr Met 
545 550 555 560 

Lys Asp Ser Leu Asn Val Leu Leu Lys Lys Met Trp Glu Ser Gly Gly 
565 570 575 

Gin Arg Ser He Gly Ser Met Asp Val Asn He Asn He Asp Phe Ser 
580 585 590 

Lys Trp Asn Thr Asn Met Arg Glu Gly Pro Thr Ser Asp Thr Phe Arg 
595 600 605 



Glu Met Asp Gly He Phe Gly Phe Lys Arg Leu He Ala Arg Thr His 
610 615 620 
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Glu He Phe Asn Ala Ser Leu Val Tyr Ser Ala Ser Gly Lys Tyr Leu 
625 630 635 640 

Pro Thr He Glu Asp Gly Arg He Leu Asp Asp Pro Pro Met Cys Tyr 
645 650 655 

Arg Gly His Leu Gly Gly Phe Glu Gly Leu Arg Gin Lys Gly Trp Thr 
660 665 670 

Val Ala Thr Val Cys Leu Leu Ala Tyr Leu Ser Glu Gin Asn Lys He 
675 680 685 

Gin Met Lys Leu Met Gly Gin Gly Asp Asn Gin He He Arg Leu Arg 
690 695 700 

Met Pro Thr Ser Tyr Trp Asp Ser Leu Arg Leu Thr Glu Glu Met Lys 
705 710 715 720 

Lys Lys Glu Ala Arg He Leu Ser Asp Lys Phe Val His Glu Met Asp 
725 730 735 

lie He Phe Thr Gly Val Gly Leu Pro lie Lys Val Arg Glu Thr Trp 
740 745 750 



Lys Ser Thr Arg Leu Phe Met Tyr Gly Lys Val Met Leu Leu Asp Gly 
755 760 765 
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Arg Gin Leu Pro Gin Trp Tyr Lys Lys Thr Leu Arg Ser Tyr Ala Leu 
770 775 780 

Ser Asn Glu Gly Thr Leu Thr He Ser Gly Val lie Gly Thr He Ala 
785 790 795 800 

Thr Asn Met Cys Ala Ala Gly Gly Gly Ser Glu Val Pro Cys Val Met 
805 810 815 

Tyr Leu Phe Phe Leu Leu Leu Ala Glu Trp Ser Leu Glu Phe Met Phe 
820 825 830 

Arg Tyr His Pro Phe Thr Arg Val Gly He Lys Asp Gly Ser Ser Met 
835 840 845 

Glu Phe Arg Leu Asn Glu Lys Gly Gly Tyr Val His Lys Gin Thr Arg 
850 855 860 

Lys Thr Asn Asn Leu Trp Leu Lys Ser Leu Leu Val Leu Val Pro Thr 
865 870 875 880 

Ala Val Gly Gly Ser Val Thr lie Pro Leu Thr Gly Phe lie Met Arg 
885 890 895 



Gly Phe Pro Asp Lys Ala Ser Glu Gly Tyr Ala Trp Leu Lys Phe Leu 
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900 905 910 

Gly Ser Ser Lys Ser Pro He Gin Gly Phe Leu Lys Asn Phe Tyr Thr 
915 920 925 

Phe Leu Pro Asn Asp Thr Val Glu Ala Asp Met Leu Val Gin Ser Pro 
930 935 940 

Phe Ser Leu Thr His Lys Arg Pro Pro Thr Pro Gly Leu Gin Thr Lys 
945 950 955 960 

Glu Asn He Arg Glu Trp Leu Leu Ser Thr Pro Arg Phe Gin Gin Asn 
965 970 975 

Arg Phe He Arg Ser Met Gin Val Leu Leu Ser Gly Phe Asp Lys Lys 
980 985 990 

Ser Val Cys Arg Glu Leu Leu Thr Glu Arg Met Asn Pro Leu He Ser 
995 1000 1005 

His Glu Val Tyr Glu Thr Phe Gly His Val Tyr Cys Glu Gly He Val 
1010 1015 1020 



Ala Arg Val Glu Asn Thr Arg Thr lie Arg Thr Leu His Leu Ser Arg 
1025 1030 1035 1040 
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Glu Asp Arg Lys Pro He Val Ala Lys Leu Met Thr Asp Glu Met Ala 
1045 1050 1055 

Tyr He Ala Tyr Met Trp Trp Arg Gly Asn Thr Lys Gly Glu Val Phe 
1060 1065 1070 

Glu Glu Cys Ala Thr Lys Gin Ala Arg Lys Gly Arg Asn Val Gly Trp 
1075 1080 1085 

Lys Arg Glu He Val Gly He Thr Thr Pro His Pro Leu Glu Val Leu 
1090 1095 1100 

Phe Gin Ser Val Cys Arg Pro Gly Asp Gin Cys Gin Arg Ser Asp Asp 
1105 1110 1115 1120 

Tyr He Thr Ser Lys Leu Val Asp Asp Gly Lys Phe Pro Pro Phe Leu 
1125 1130 1135 

Gly Ser Lys He Lys Asn Lys Val Tyr Ser Leu Gin Asp Glu Glu Ala 
1140 1145 1150 

Arg Arg Glu Pro Leu He Lys Thr Gly Ala Arg Leu Ala Arg Gin Phe 
1155 1160 1165 



Asn Trp He Gly Met Gly Glu Asn Met Arg Gly Leu Val Leu Lys Asn 
1170 1175 1180 
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Val Gly Ser He Cys Asp Val Ser Val Phe Asp Lys Phe Val Asp Asp 
1185 1190 1195 1200 

Asp Pro Ser Asp Asn Leu Tyr Thr Gly Ser Leu Met His Arg Phe Thr 
1205 1210 1215 

Pro Ser Ser Val Ser Glu Gly Cys Phe He Asn Tyr Ala Pro Gin Val 
1220 1225 1230 

Gly His Lys Val Phe Met Ser Ser Asp Thr Leu Pro Ser Leu Ser Arg 
1235 1240 1245 

Gly Gin Thr Asn Tyr Thr Phe His Phe Gin Ala Met Tyr Cys Phe Leu 
1250 1255 1260 

Gin Tyr Ser He Ser Lys Ser Gly Asn Glu Gly Ser Tyr His His His 
1265 1270 1275 1280 

He Met Cys Gin Asp Cys Val Val Pro Val Glu Asp Glu Phe Asp Asp 
1285 1290 1295 

He Pro Asn Glu Thr Pro Ser lie Val Lys Ala Gin Glu Glu Gin Tyr 
1300 1305 1310 



Val Ser He He Arg Thr Thr Leu Gly Tyr He His Thr Lys Pro Arg 
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1315 1320 1325 

Ser Ala Met Val Leu Glu Asp Lys Ser Pro He Gly Arg Tyr He Glu 
1330 1335 1340 

Asp Val Glu Gly His Glu Lys Glu Leu Tyr Ser Gly Val Val Glu Leu 
1345 1350 1355 1360 

Leu Cys Trp Lys Ser Ala Leu Glu He Leu Gly Arg Thr Arg Asp Thr 
1365 1370 1375 

His Ala Thr Val Gly Thr Glu Asp Leu Gin Gly Trp Pro Arg He Tyr 
1380 1385 1390 

Ala Tyr Lys Val Ser Arg Arg His He He Gly Lys Val Thr Ser Phe 
1395 1400 1405 

He Leu Tyr He Leu Ala Val Gin He Gly Glu Leu Pro Leu Pro Tyr 
1410 1415 1420 

Ser Met Glu Arg Val Ser Arg Arg Ala lie Asp Val Val Ser Arg Val 
1425 1430 1435 1440 



Gly Leu Glu Gly Phe Ser Ala Val Ala Ser Leu Cys Leu Gly Arg Asp 
1445 1450 1455 
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He Pro Met Val Asn Asp Val Val Thr He Val Asp Gly Phe Ala Tyr 
1460 1465 1470 

Pro Glu Thr Val Ser Val Cys Leu Arg Ser He Lys Ala Ser He Leu 
1475 1480 1485 

Met Thr He Gly Lys Val He Arg Val Asp Gly Phe Met Ser Arg Arg 
1490 1495 1500 

Ser Val Tyr Pro Thr Glu Ser Met Thr Ser Asp Asp Phe Leu Arg He 
1505 1510 1515 1520 

Leu Gly Phe Lys Ala Val He Phe Tyr Gly Cys Thr Lys He His Glu 
1525 1530 1535 

Lys Cys Gin Leu Lys Gly Leu Asp Gin Val Thr Tyr Ala Glu Met Met 
1540 1545 1550 

Cys His His Arg Cys Leu Glu Lys Leu Leu Ser Ser Asn Leu Leu Thr 
1555 1560 1565 

His Met Thr Met Asp Arg Ala Met Lys Tyr Leu Pro He Lys He Thr 
1570 1575 1580 



Lys lie Leu Pro Lys He Ser Ser Thr Arg Pro Asn Thr lie Ala Val 
1585 1590 1595 1600 
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Thr Arg Glu Val Glu Thr Glu Asn Arg Glu Phe Ser Asp Thr Phe Pro 
1605 1610 1615 

He Asp Glu Arg Val Thr Tyr Pro Glu Met Asp Leu Lys Thr Asn Gin 
1620 1625 1630 

Met lie Gin Tyr Pro Thr Ser Ser He Tyr Lys Trp Ser Asp He Leu 
1635 1640 1645 

Leu Gly He Glu His Tyr Asp His Val Val Val Met Gly Asp Gly Thr 
1650 1655 1660 

Gly Gly Thr Ser Met Val Ala Ala His Met Phe Pro Asn Ser Thr He 
1665 1670 1675 1680 

Tyr Pro Met Ala Leu Leu Glu Ser Lys Asn Leu He Pro Gin Asp Met 
1685 1690 1695 

Glu Ser Leu Ala Pro Pro Met Ser Arg Lys Leu Thr Asn Val Asp Ser 
1700 1705 1710 

Ser Leu Leu lie Asp Leu Pro Asp Asp He Arg Lys Pro Thr Phe Arg . 
1715 1720 1725 



Thr Arg Met Leu Glu Arg Val Ser Leu Met Arg Gly Asn He Leu He 
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1730 1735 1740 

lie Ser Asp lie Glu Gly Thr Gly Thr Leu Phe Arg Asp He Val Ser 
1745 1750 1755 1760 

Thr Cys Leu Tyr Met Pro Thr Ser Thr Asp Val Leu Met Lys Thr His 
1765 1770 1775 

Leu Ala Asp Leu Cys Gly Ser Tyr Tyr Met Met Lys Gly Ala Gly Arg 
1780 1785 1790 

lie Arg Leu Arg Gly Ser Arg Leu Ala Asn Leu Arg Tyr Gly Glu Val 
1795 1800 1805 

Phe Val Ser Phe Arg Val Thr Gly Gly Asn lie Arg Pro Asn Arg Arg 
1810 1815 1820 

Gly Leu Gly Asn Cys He Gin Glu Val Met He Gly Leu Met Asn Thr 
1825 1830 1835 1840 

Gin lie Glu Thr Ala Thr Gly Met Leu Ser Gin He Glu Ser Met Phe 
1845 1850 1855 



Pro Leu Ala Ala Asp Met Ser Met Asn He Ala Met Met Lys Met Ala 
1860 1865 1870 
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Ser Trp Gly Gly Ser Phe Ser Arg Lys Val Leu Gly Glu Asp Gly Leu 
1875 1880 1885 

Lys Leu Met Gly Tyr Val Tyr Gin Tyr He Asn Thr His Tyr His Phe 
1890 1895 1900 

Ala Ser Ser Ser Tyr Arg Pro Gly Asp Asn Arg Thr Val Thr Pro Arg 
1905 1910 1915 1920 

Arg Lys Glu Asp Leu Thr Lys Leu Leu Cys Ser He Met Leu Gly Val 
1925 1930 1935 

Tyr Gly Glu Asp Thr Glu Thr lie Glu Glu Val Ser Lys Tyr Thr Leu 
1940 1945 1950 

lie Gly Ser Lys Lys Gly Val Pro Gly Lys Ser Tyr Phe Lys Val Leu 
1955 1960 1965 

Met Trp Lys Thr Gly Thr Lys Arg Ala Leu Glu His Asp Glu Tyr Met 
1970 1975 1980 

Val Gly Arg Ala He Arg Asn Tyr Arg Thr Arg lie Leu Glu Ala Lys 
1985 1990 1995 2000 



Lys Leu Asp Gly Pro He Gly Leu Pro Phe His Ser Gly Ser Leu Arg 
2005 2010 2015 
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Lys He Ala Thr Trp Gly Tyr Lys lie Pro lie Ser Ala Ser Gly Gly 
2020 2025 2030 

Trp He Asp Asn His Leu Gin He 
2035 2040 

<210> 14 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<220> 

<221> misc_feature 
<222> (21).. (26) 

<223> "n" indicates a or g or c or t. 



<400> 14 

gccggagctc tgcagaattc nnnnnn 



26 
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<210> 15 

<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:an artificially 
synthesized primer sequence 

<400> 15 

gccggagctc tgcagaattc 20 

<210> 16 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: an artificially 
synthesized primer sequence 



<400> 16 

agctctgaac aacgacatg 
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